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(57) Abstract: Th2 differentiation inhibitors 
which contain compounds represented by general 
(|) formula (I), prodrugs thereof, pharmaceutically 

acceptable salts thereof or solvates of the 
same, wherein the rings A, B and C are each 
an aromatic carbon ring, a heterocycle, etc.; X 
represents a single bond, -O-, -CH 2 -, -NH-, -SO-, 
etc.; Y represents hydrogen, optionally substituted lower alkyl, optionally substituted lower alkenyl, etc.; and V 1 and V 2 represent 
each a single bond, -0-,-NH-, -OCH 2 -, etc. 
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7;i/ + ;^;i/*-;i.j feiig^s^^Lt^t * io7 

20 Vl^J:IFV2 l±-^^#3g^T-fe 0, flb#**J|if£^ N - O-. -NH-, - 
O C H 2 - , - C H 2 O - CH=CH- N - C = C - CH ( 0 R 2 ) 
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[1 1-2] R 4 i5«t^R 5 ©-^*s*^T-feD. flS5#AD^>-CifeD, R 
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S^t Ltu-c* .tuM^T^*- y r > J t ii % > ^ ut^^c y T>flll^ 
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y\, # — ;v l < Jiig&T^dr^^^tf^i/TB&^ftT i^T ^ y 

S8i7;^r;KltSSt lt^-Ct<tUfil7;i/*- U^>$£:1±*>^ D7 

7 )\s*>lXJVft-J\, ; is\i KD^f>^y;i/;y\D'5 , >XEi^$tlTl">T i fe)ctl , > 
1&Wl7 )\> *r )V X )\/ ft — )\/ IT *r is ; 7 V — )\s X )V * - )l ; 7 0 — X )\, ft — )\, ^ 

Is <i£i£.%Bi7Azi *risx*m&£tiT^T i> & ^fil7;v r3^^>;fiSlT;i/^^ 
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ii. -f > K — ;m . -r v -< > h — ^ > \/ -f 5. ^ v" — ftm, -r > y v* — ;i/ 

^> ^ # * -tr \/ - ;i/ 31 , ^ > y * t \/ — ;l/3 ^ '<>!;f7 i ;-;n, ^ 
> v ;-f vf7>;-;n, ^ > ^ 7 ^ > 91 . ^>v'ft7x>i N ^ > v h 0 y 

15 &ck^ 0 

©liSi:ltli. /\ n -r > ; b h* n 3r ; b h'D^r ^Sfcii7i/;^^ 
isX-W&ZtlXl^X$>&l\&®.Tft*ft;;\n>f>, T x ) — ^ S li 5 S t L 

- ,• &m t ft t - ft •* * is ; mm. t ft * _ a ; m m T ft - ft * * */ ; T is 

ft * * 1 * ft X * is ; &MT ft zi * ^ tl ft * - ft ; * ft * 7> h ; ft li- 

ft?-* ; WBk? to >T — ft * ; /\ D ^ > x LT^t* «fc ^ i£ IK T ;i< 

* ft ( St&a i:ii>>^D7;i/^^Jfe|j:5l* L < & 6 P © ^ ^ n 3l5$g ) . 

25 ^ D y^-elH^ntUT J: ^ 7 ^>;i/. ft V — ft , is?UTft*ft$) 
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5 mWkZtlX INT * ^ y 3T+^ ; ^ h D ; )\/ *r )V X Jl * - ; y 1; 

— ;v ; 5IJZili6I0^fnS5:S; * V ; £ S: * K3f#3M:f5>tu 
1 W±©ffi3lt<Ott«A s aijl$ tiT l\-r «fc Vn 0 
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5 Cli - (CH 2 ) 2"^ - (CH 2 ) 3-, - CH (Me) ( C H 2 ) 3 ~ ^ - 
CH 2 CH (OMe) (CH 2 ) 3-, - (CH 2 ) 3CH (NH 2 ) (CH 2 ) 

*ft,mo T h 2 frikmUMte. iktrVD ( I ) ©§£M±l*g S ft 3 * T 

15 *%w<d t h 2 ^-Yb«i$ij^ia. <b-&^ ( 1 ) (Dmmm^t l < ja^fn^) 

£>tiZ> 0 2k*n$j£ff£/i£-r £ i: t Ji. # it © & © 7k # ^ i: Hffi l/Ti>t 

20 ( 1 ) sitT h 2 fritnmtt m *m i/ti^tf^ ^ 1$ a 

5£ ( I ) t * t> t 

*j«tl^5B^jt{i6PO^^n^-t'$>S (JUT, A?i#A-lT-&3£:-r3) 
25 -fb-^^J. 
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* («it, asi#a- 4T . fei> fc-ra) <bi^, 

ASCIIS (^D^>, t K D^rS/S &J4fi»7 , ;i/3 Sfiltutl, 
cfc^^O-tf >^T-fe^ (ttT, AM& A - 5 3 £ 1" & ) ih^m, 
Am&sw 7 >X'W%i£ tlX IMT & ctv^>-tr >^l?$>-5 (ttT, A3§#A- 
10 6T-fe5!:t4) <b£-$K 

2 ) B2I#Bt&S£^ LT^T ct ^5SSKK*ai* fettHI**** UUT 

15 ^6lArD^tife?. (WTs B31#B - 2 f 3 £ tli ) fl:-^, 

B^tfliS^^ LT^T&£V^>-t:>ItT-&£ (ttT, B 31 # B - 3X& 

20 <fc ^{£$7 ;i/ n * # - £ Utut feii> / <>t'>^tfe5 (Jy.T^ 
B3I#B - 4 it S ) -fb^r^. 

Bl^iM (fc h-O^ry, <S.mT K * . ffi » 7 ^ 3 3f £ fc tt ffi ft X ;i/ n 
= St ltWT*i^^>4f>lTfc^ (filT, B 51 A 5 B — 5 

25 B 
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**C-3T!fc*i:T3) Yb^r^J. 

^*&ttfi«7;p-!r = ;i/7' ^ J Tfi^^tiT^T & -e&.|> («t, CSS 
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WC - £TZ>) -fb^tJ. 

5 4) x#- o - CH 2 -^^(i-NRi - (ict-R iliici^tlig^ 
S£WL-tiN-£&c}; 4£ $ t ;i/ * ;i/ ) t-& 3 («T, x^x - l-efe^tts) 

X # - O - . - CH 2 -Jfcli-NH-t-fe5 (ttT, Xi^X - 2 i: t 

3) to^rfe. 

10 Xis-O-Stll-NH-ffei (KT, X #X - 3t-$5i:t5) *fe 
Xis-NH-fSS (tlT, X#X- 4T-&-5 if*) <bl^$K 

* ct l^fifg T;i/^r - ;i/ £ I^Ij^S^t LT INT * «fc In i/ 2 U 7 )V * )V T; $> 

15 Y***jR* iS.mT )v 5- )\, „ 7'J-;i/7;^;K fi|7;^ = jtlii' ^ n t 

Yi s fti7^ + Jk ^>v;b*^{±{a^T^'r-;i/-efe§ (yf, Y#Y-3 

tfe^tf^) -fbilr^ 

Y # :7 V - ;i/ T- & % YtfY-4T-fe^J:t5) fb£-*U 

20 6 ) V 1 & V 2 J|l!jg-£T- t fe<5>Yb£1£K 

7) AJS. BflU CM, XiJ ct Z?Y ft &LT <Dffl.fr £tt> it (D ft#>T-cfc D N V 

(A-3, B-3. C-2, X-2, Y-l) . (A-3, B-3, C-2, X-2, Y-3) x (A-3, B-3, C-2, X-2, 
Y-4) % (A-3. B-3, C-2, X-3, Y-l) % ( A-3, B-3. C-2, X-3, Y-3) „ (A-3. B-3, C-2, 
25 X-3, Y-4) , (A-3. B-3. C-4. X-2, Y-l), (A-3. B-3, C-4, X-2, Y-3) . (A-3. B-3, 
C-4, X-2, Y-4) % (A-3, B-3. C-4. X-3. Y-l) % (A-3, B-3, C-4, X-3, Y-3) , (A-3, 
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B-3. C-4, X-3. Y-4) , (A-3, B-3. C-5. X-2, Y-l) , (A-3. B-3, C-5. X-2. Y-3) , 
(A-3. B-3. C-5, X-2, Y-4) , (A-3. B-3. C-5. X-3, Y-l) N (A-3, B-3, C-5. X-3, 
Y-3). (A-3, B-3, C-5, X-3, Y-4) . (A-3, B-4, C-2, X-2, Y-l) , (A-3, B-4, C-2, 
X-2, Y-3) , (A-3, B-4, C-2, X-2. Y-4) , (A-3, B-4, C-2, X-3, Y-l) , (A-3, B-4, 
5 C-2. X-3. Y-3) , (A-3. B-4, C-2, X-3. Y-4) , (A-3, B-4, C-4, X-2, Y-l) , (A-3, 
B-4. C-4. X-2. Y-3) . (A-3, B-4, C-4, X-2, Y-4) N (A-3, B-4, C-4, X-3, Y-l) , 
(A-3, B-4, C-4, X-3, Y-3) , (A-3, B-4, C-4, X-3, Y-4) , (A-3, B-4, C-5, X-2, 
Y-l), (A-3, B-4, C-5, X-2, Y-3) . (A-3, B-4, C-5, X-2, Y-4) , (A-3, B-4, C-5, 
X-3. Y-l) , (A-3, B-4, C-5, X-3, Y-3) , (A-3, B-4, C-5, X-3, Y-4) , (A-3, B-6, 
10 C-2. X-2, Y-l) , (A-3, B-6, C-2. X-2, Y-3) , (A-3, B-6, C-2, X-2, Y-4) , (A-3, 
B-6, C-2, X-3, Y-l) . (A-3, B-6, C-2, X-3, Y-3) , (A-3, B-6, C-2, X-3, Y-4) . 

(A-3, B-6. C-4, X-2, Y-l) , (A-3, B-6, C-4, X-2, Y-3) , (A-3, B-6, C-4, X-2, 
Y-4), (A-3, B-6, C-4, X-3, Y-1) , (A-3, B-6, C-4, X-3, Y-3) , (A-3, B-6, C-4, 
X-3, Y-4), (A-3, B-6, C-5, X-2, Y-l) , (A-3, B-6, C-5, X-2, Y-3) , (A-3, B-6. 
15 C-5, X-2, Y-4) , (A-3, B-6, C-5, X-3, Y-l) , (A-3, B-6, C-5, X-3, Y-3) , (A-3, 
B-6, C-5, X-3, Y-4) , 

(A-4, B-3. C-2, X-2, Y-l) , (A-4, B-3, C-2, X-2, Y-3) , (A-4, B-3, C-2. X-2, 
Y-4), (A-4, B-3, C-2, X-3, Y-l) , (A-4, B-3, C-2, X-3, Y-3) , (A-4, B-3, C-2, 
X-3. Y-4) , (A-4, B-3, C-4, X-2, Y-l) , (A-4, B-3, C-4, X-2, Y-3) , (A-4, B-3, 
20 C-4, X-2, Y-4) , (A-4, B-3, C-4, X-3, Y-l) , (A-4, B-3, C-4, X-3, Y-3) , (A-4, 
B-3, C-4. X-3, Y-4) , (A-4, B-3, C-5, X-2, Y-l) , (A-4, B-3, C-5, X-2, Y-3) , 
(A-4. B-3, C-5, X-2, Y-4) , (A-4, B-3, C-5, X-3, Y-l) , (A-4, B-3, C-5, X-3, 
Y-3), (A-4, B-3, C-5, X-3, Y-4) , (A-4, B-4. C-2, X-2, Y-l) , (A-4, B-4. C-2, 
X-2. Y-3) , (A-4, B-4, C-2, X-2, Y-4) , (A-4, B-4, C-2, X-3, Y-l) , (A-4. B-4, 
25 C-2, X-3. Y-3) , (A-4, B-4. C-2. X-3, Y-4) , (A-4. B-4, C-4, X-2, Y-l) , (A-4, 
B-4. C-4, X-2. Y-3) , (A-4, B-4, C-4. X-2, Y-4) , (A-4, B-4, C-4, X-3, Y-l) , 
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(A-4. B-4. C-4. X-3. Y-3) x (A-4, B-4, C-4. X-3. Y-4) , (A-4. B-4, C-5. X-2, 
Y-l), (A-4, B-4. C-5. X-2. Y-3) , (A-4. B-4. C-5. X-2. Y-4) N (A-4, B-4. C-5. 
X-3. Y-l) , (A-4. B-4. C-5, X-3, Y-3) , ( A-4. B-4, C-5, X-3. Y-4) N (A-4. B-6, 
C-2, X-2. Y-l) , (A-4, B-6, C-2, X-2. Y-3) „ (A-4. B-6. C-2, X-2, Y-4) , (A-4.. 
5 B-6, C-2, X-3, Y-l) , (A-4, B-6, C-2, X-3, Y-3) , (A-4, B-6. C-2, X-3, Y-4) , 

(A-4. B-6, C-4, X-2. Y-l) , (A-4, B-6, C-4, X-2, Y-3) . (A-4, B-6. C-4, X-2, 
Y-4), (A-4, B-6. C-4, X-3, Y-l) , (A-4, B-6, C-4, X-3, Y-3) , (A-4, B-6, C-4, 
X-3, Y-4) , (A-4. B-6, C-5, X-2, Y-l) , (A-4, B-6. C-5, X-2, Y-3) , (A-4, B-6, 
C-5, X-2. Y-4) „ (A-4, B-6, C-5, X-3, Y-1) , (A-4, B-6. C-5, X-3, Y-3) , (A-4, 
10 B-6, C-5. X-3, Y-4) „ 

(A-6, B-3, C-2. X-2, Y-l) , (A-6, B-3. C-2, X-2, Y-3) , (A-6, B-3, C-2, X-2, 
Y-4), (A-6, B-3, C-2, X-3, Y-l) „ (A-6. B-3, C-2, X-3, Y-3) . (A-6, B-3, C-2, 
X-3, Y-4) % (A-6. B-3, C-4, X-2, Y-l) „ (A-6, B-3, C-4, X-2, Y-3) , (A-6, B-3, 
C-4, X-2, Y-4) „ (A-6, B-3, C-4, X-3, Y-l) , (A-6, B-3, C-4, X-3, Y-3) , (A-6, 
15 B-3, C-4, X-3, Y-4) „ (A-6, B-3, C-5, X-2, Y-l) , (A-6, B-3, C-5, X-2, Y-3) , 

(A-6, B-3, C-5, X-2, Y-4) x (A-6, B-3. C-5, X-3, Y-l) „ (A-6, B-3, C-5, X-3, 
Y-3), (A-6, B-3. C-5, X-3. Y-4) „ (A-6, B-4. C-2, X-2. Y-l) s (A-6, B-4. C-2, 
X-2, Y-3) , (A-6. B-4, C-2. X-2, Y-4) , (A-6, B-4, C-2, X-3, Y-l) % (A-6, B-4, 
C-2, X-3. Y-3) , (A-6, B-4. C-2, X-3, Y-4) , (A-6, B-4, C-4. X-2, Y-l) N (A-6, 
20 B-4, C-4, X-2, Y-3) , (A-6, B-4, C-4, X-2, Y-4) , (A-6, B-4, C-4, X-3, Y-l) . 

(A-6, B-4, C-4. X-3, Y-3) , (A-6. B-4, C-4, X-3. Y-4) % (A-6, B-4, C-5, X-2, 
Y-l), (A-6, B-4. C-5, X-2, Y-3) , (A-6, B-4, C-5, X-2. Y-4) , (A-6, B-4, C-5, 
X-3, Y-l ) N (A-6. B-4, C-5. X-3. Y-3) , (A-6, B-4, C-5. X-3. Y-4) , (A-6, B-6, 
C-2, X-2, Y-l) , (A-6. B-6. C-2, X-2. Y-3) , (A-6, B-6, C-2. X-2. Y-4) , (A-6, 
25 B-6, C-2. X-3, Y-l) . (A-6. B-6, C-2, X-3, Y-3) , (A-6. B-6, C-2, X-3. Y-4) , 

(A-6, B-6, C-4. X-2. Y-l) , (A-6, B-6. C-4, X-2. Y-3) , (A-6. B-6. C-4. X-2, 
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Y-4). (A-6, B-6. C-4. X-3.Y-1) N ( A-6, B-6, C-4, X-3. Y-3) , (A-6. B-6, C-4. 
X-3, Y-4) x (A-6. B-6. C-5. X-2. Y-l) N (A-6, B-6. C-5. X-2. Y-3), (A-6. B-6. 
C-5, X-2, Y-4) , (A-6. B-6, C-5, X-3, Y-l) , (A-6. B-6. C-5, X-3, Y-3) . A- 
6, B-6, C-5, X-3, Y-4) „ 

(la) IZ & I^T 

1) R 4 . R 5 , RH'iVR 7 ##^ailt*i, ;\n>f>^ t Kn*>>, 
-?rfc* (WT, R 4 ~R 7 * s R47-l-cfe^i:-r-S) 

R 4 . R 5 , R 6 &£VR7 &&*&ZisX7km£tcl*^n7>x-&Z> (UT, 
R 4 ~R 7 #R4 7-2t*feSi:t5) flS^*. 

R 4 i5<t^R 5 ©-^As^c^-c*fe D . flfe^^/N n^>T-fe»3. R 6 tfR 7 
^^{CzK^^feS (WT, R 4 ~R 7 ^R4 7- 3T*feSi;-rs) <ffe-&4fo x 

2) R 8 ,R9,RlO tWR ll ^§^S!iLT*i, ADy>, t Kd 

* =. )\, X $> Z («T, RS-R 1 1 #R 8 1 l-lf$^tt5) fls-&ft, 
R 8 , R 9 , R 10 *ii;Rll # ^ ^ 34 3£ LTtIcI % t FD*5/, &®lT)1 

R 1 1 tfR 8 1 1 - 2X&Z tTZ) -fls^fcK 

7;V3dF>>A;i / ^r;^fe!),R9|5 c j :IfR l 0 ^^^3^51 It b h'D + y, 
R 8 ~ R 1 1 *SR8 1 1 - 3t-S^tt5) fb-a-tK 

R 8 *s*^S^{ijg^T;i/^r;i/-C-fe»3. R 9 #fc Kd*^ n ftJRT^^^ifc 
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T )V * )\y £ fz t$ i£f& 7" ;i/ ^ * v * Jl> - ;i/ T* tb Z> ( W T , R 8 ~ R 1 1 *s R 8 
l i-4t-S-5i:1-^) ib&m, 

5 -t-&£ (KT, R 8 ~R 1 1 1 - SHIbZ bTZ) toi^fe. 

3) R 1 2 , R 1 3 , RJH'ilfR 1 5 LtTkl, ;\D^f>, fc 
h'o^^, t ;i/ =¥■ . (Ii7^3^ > >, * )V 7t? * 5/ S fc ti T ;b n * 

(UT> R 1 2 ~ R 1 5 i ! R12 1 5-l-£&3i;-r3Mb 
10 R 1 2 , R 1 3 . R 1 4 1 5 #=&^&£LT*}g£;tli^O^>T-;g> 

* (wt, R 1 2 ~r 1 5 #r i 2 i 5-2-efcaiira) flj^-to. 

R 12 , R 1 3 > R 14 fect^R 15 ^^:T7k^-efe^> (WT> R 1 2 ~ R 1 

s^sri 2 i 5-3-e&£^-r3) fb-s-^K 

4) X 1 *«t^X 2 *s^^3Hl3:L-C-0-Sfc{±-NH-T-&?> (ttT, X 1 
15 £<fc tfX 2 #X 1 2 - 1 Trfc £ £: ) itS 

(WT, X^ilFX^Xl 2 - t?Z) fb£-*K 

5 ) Y 1 Y 2 **«4rSfeit Ij^S^t mM:^J; 

20 £ V^> D T ;i/ * ;i/ & £ ( Jil T s Y 1 ii £ Y 2 # Y 1 2 - 1T-S5i:t5) 

)\> * )i „ 7iJ-*7A**, ^ t ;i/ ^ =. ;i $ j± i/ z p t ;i/ * ^ t- 3 (m 

25 Y 1 33 J: V Y 2 # ^ & 5: L T /n P ^ > T? g& $ tl T V> T * £ U <£M T )\s * 
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;fc «fc Y 2 # y 1 2-3tfeSi:t5) <b 

5 Y 1 *J:afY 2 J0*&tc:7U=;i,Ti&* (J^T. Y 1 *j «fc V Y 2 # y 1 2 - 5 T- 
6) R4~R7 > r8_r 1 1 % R 1 2_ R 1 5^ x l*iOtX 2 tifcy 1 

(R47-1. R811-4, R1215-1, X12-1, Y12-5) x 
10 (R47-2, R811-4, R1215-2, X12-1, Y12-3) , (R47-2. R811-4, R1215-2. X12-1, 
Y12-5) , (R47-2, R811-4, R1215-2, X12-2, Y12-3) . ( R47-2, R81 1-4, R1215-2, 
X12-2, Y12-5) , (R47-2, R811-4, R1215-3, X12-1, Y12-3) . (R47-2, R811-4, 
R1215-3, X12-1, Y12-5) , (R47-2, R811-4, R1215-3, X12-2, Y12-3) , (R47- 

2, R811-4, R1215-3.X12-2, Y12-5) „ (R47-2, R811-5, R1215-2, X12-1, Y12-3) % 
15 (R47-2, R811-5, R1215-2, X12-1, Y12-5) % (R47-2, R811-5, R1215-2, X12-2, 

Y12-3) x (R47-2.R811-5, R1215-2, X12-2, Y12-5) , (R47-2, R811-5, R1215-3, 
X12-1, Y12-3) % (R47-2, R811-5, R1215-3, X12-1, Y12-5) , (R47-2, R811-5, 
R1215-3, X12-2, Y12-3) , (R47-2, R811-5, R1215-3, X12-2, Y12-5) , 
(R47-3, R811-4, R1215-2. X12-1, Y12-3) , (R47-3, R811-4, R1215-2, X12-1, 
20 Y12-5) . (R47-3, R811-4, R1215-2, X12-2, Y12-3) , (R47-3, R811-4, R1215-2, 
X12-2, Y12-5) „ (R47-3. R811-4, R1215-3, X12-1, Y12-3) , (R47-3, R811-4, 
R1215-3. X12-1, Y12-5) , (R47-3, R811-4, R1215-3, X12-2 ; Y12-3) , (R47- 

3, R811-4. R1215-3, X12-2. Yi2-5) . (R47-3, R811-5, R1215-2, X12-1, Y12-3) N 
(R47-3, R811-5, R1215-2. X12-1. Y12-5) % (R47-3, R811-5. R1215-2, X12-2, 

25 Y12-3) % (R47-3, R811-5. R1215-2, X12-2, Y12-5), (R47-3. R811-5, R1215-3, 
X12-1. Y12-3) , (R47-3 f R811-5. R1215-3, X12-1. Y12-5) , (R47-3, R811-5. 
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R1215-3, X12-2. Y12-3) . (R47-3. R811-5. R1215-3, X12-2. Y12-5) 0 
5£ (lb) i;;fc^T 

1) R 4 , R 5 , R 6 fc£l>*R 7 #R4 7 - lT'ft^fb 
R 4 , R5, R 6 isjltf R 7 #R 4 7 - 2 T*ft 3<b£-^U 

5 R 4 . R 5 . R 6 33 £tFR 7 #R 4 7 - 3 T* & 3 -fb $K 

2) R 8 , r9 s Rl O^^^r 1 1#R8 1 1 - 1 T? ft S f b ^ '« > 
R 8 , R 9 , R^SilFRHtfRSll-a Tf ft -2. fls , 

R 8 , R 9 . R 1 0 i> «fc ^ R 1 1*SR8 1 1 - 3 T- ft 3 -fb 
R 8 , R 9 N R 1 0 & £ Z>* R 1 1 # R 8 1 1 - 4 T* ft S -fb^-I^K 
10 R 8 s R 9 , Rl H'itFR 1 !iSR8 1 1 - 5 "C ft 3 -fb-^^K 

3) CJi#C - 1 T*ft S-fb-^-^J, 

C3l# C - 2 t-ft *<b£-fe. 

c - 3 -eft *fb£-»* 
cm&s<>-e>m. tr y y > ^ % k >; 5. ^ > m . tr »; ^ *j > 31 $ & a tr ^ ^ > 

*>*vO -efts (in, cas*sc-4' -r-ft^t-r-s) ib&ta. 
css*S'<>Hf>5sa&{±Kyy>gi (ctif,a;\Dy>, t ^ =*r ;i/ $ £ & 
ffifcT^i/^s/^MSftT^r * «tvo -eft* («t, cjhy^s* -eft 
-s t r * ) <b^*K 
20 4) xU-ct^x^xi -fb-^-^s 

X 1 *}J;Z>-X 2 3bsX12-2 ft * 

5) Y^iyY^Yl 2-1 T*ft *<b-&«8, 

Yl*«tlFY2*iY12 - 2 T* ft % it 

Y 1 *«fcVY 2 # Y 1 2 - 3 T-ft S<b^*K 
25 Y 1 £ ,fc!5Y 2 # y 1 2 - 4 T* ft £<b 

Y 1 Y 2 #Y 1 2-5 T*ft -Mbl^^ 
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6) R 4 ~ R 7 , R8~Rl 1 n CM, 

(R47-2. R811-4, C-2, X12-1, Y12-3) N 
(R47-2, R811-4.. C-2, X12-2, Y12-3) N 
(R47-2, R811-4, C-4', X12-1, Y12-3) „ 
(R47-2. R811-4. C-4', X12-2. Y12-3) . 
(R47-2, R811-4, C-5\ X12-1. Y12-3) . 
(R47-2, R811-4, C-5', X12-2, Y12-3) , 
(R47-2, R811-5. C-2, X12-1, Y12-3) N 
(R47-2, R811-5, C-2, X12-2.. Y12-3) . 
(R47-2, R811-5, C-4', X12-1, Y12-3) , 
(R47-2, R811-5, C-4', X12-2, Y12-3) , 
(R47-2, R811-5, C-5', X12-1, Y12-3) „ 
(R47-2, R811-5, C-5', X12-2, Y12-3) N 
(R47-3, R811-4, C-2, X12-1, Y12-3) „ 
(R47-3, R811-4, C-2, X12-2, Y12-3) N 
(R47-3, R811-4, C-4', X12-1, Y12-3) % 
(R47-3, R811-4, C-4', X12-2, Y12-3) % 
(R47-3, R811-4, C-5', X12-1, Y12-3) , 
(R47-3, R811-4, C-5', X12-2, Y12-3) „ 
(R47-3, R811-5, C-2, X12-1. Y12-3) . 
(R47-3, R811-5, C-2, X12-2. Y12-3) , 
(R47-3, R811-5, C-4', X12-1. Y12-3) N 
(R47-3, R811-5, C-4', X12-2, Y12-3) , 
(R47-3, R811-5, C-5', X12-1, Y12-3) , 
(R47-3. R811-5. C-5'. X12-2. Y12-3) , 



(R47-2. R811-4, C-2, X12-1, Y12-5) „ 
(R47-2. R811-4, C-2. X12-2, Y12-5) , 
(R47-2. R811-4, C-4', X12-1, Y12-5) . 
(R47-2, R811-4, C-4", X12-2, Y12-5) s 
(R47-2, R811-4, C-5*, X12-1, Y12-5) N 
(R47-2, R811-4, C-5', X12-2, Y12-5) . 
(R47-2, R811-5, C-2, X12-1, Y12-5) x 
(R47-2, R811-5, C-2. X12-2. Y12-5) , 
(R47-2, R811-5, C-4', X12-1, Y12-5) „ 
(R47-2, R811-5, C-4', X12-2, Y12-5) % 
(R47-2, R811-5, C-5', X12-1, Y12-5) , 
(R47-2, R811-5, C-5', X12-2, Y12-5) . 
(R47-3, R811-4, C-2, X12-1, Y12-5) % 
(R47-3, R811-4, C-2, X12-2, Y12-5) „ 
(R47-3, R811-4, C-4', X12-1, Y12-5) % 
(R47-3, R811-4, C-4', X12-2, Y12-5) . 
(R47-3, R811-4, C-5'. X12-1, Y12-5) . 
(R47-3, R811-4, C-5', X12-2, Y12-5) . 
(R47-3, R811-5, C-2, X12-1, Y12-5) N 
(R47-3, R811-5, C-2, X12-2, Y12-5) N 
(R47-3, R811-5, C-4', X12-1, Y12-5) N 
(R47-3, R811-5, C-4', X12-2, Y12-5) x 
(R47-3. R811-5, C-5', X12-1, Y12-5) „ 
(R47-3, R811-5, C-5', X12-2, Y12-5) o 
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St (I c ) iC&^T 
1) AJB#A-1-C&3'fb-&*K T* fc £<b£fe. AS*** A - 3 T? 

&<Sfb-£$K AJK#A - 4 T*& Z>it£>m. AM-fr A - 5 T & *<(fe-&» % ASg# 
A - 6 "C 3 

5 2) B3I#B - 1 -£&3<b^rtK B 3f & B - 2 X* tb % , Bg^B-3f 

fcSflS^ftx BSSjPB - 4 T-feS-fb^-fes B 58 A* B - 5 X & & fls£-» % 
3) CS* 3 C - 1 3fb-&tK C3|#C - 2 TfeS-flS^ft* C§^C-3f 

fesfb^r^. cjs**c - 4-c&s{b^*J. CB*** c - 5 -cfe *fb^|& N 

io 

5 ) Y 1 #Y - 1 TzUbZib'S®. 

Y 1 # Y - 2 T?& S-fb^tK 

Y 1 # Y - 3 T-fc^Mb^t&K 
15 Y 1 *s Y - 4 T*& *<fb#*K 

6) R a *>«t^R b (i=&^?»3i LTzk^s Mt';i/*;k ffi»T;i/$r = ;K <£ 
TR c R d C = £fe{i- (CRSRf) s - L s R c *J:^R d (i^^ 

^r^*7t(iT^y-e$>t), R f ii#^^S:LT7jc^, 7* >v * „ ft«7A 

3^Fi'Sttt75/T-feD 1 s 2 ~ 6 © fi ft T? & S (£IT\ R a *ilFR b 

25 R a ^,tt>*R b ^#^$bAlL-r*^,j^^^l~6CDT;i/^^*fe{iJ^^IS2 
-6<07';i/^r = ;w % ^3R8(Cl-6©7 , ;i/=i*^*;i/5j?-^/*fe{iJK*«[l-6 
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07 K*)\sZ)\s*-)n:&2>fr^ — iC&otR c R d C = Jttt- ( C R e 

R f ) s-£Jgj$L, R c & £tfR d li^^StSt UT*i, fgf 1 ~ 6 © 7 
fitm%l.2-~ 6(DT)lT-)l, i%m%l 1 ~ 6 <D 7 )V Z3 * is ^ :7 ^ - ;b g; 
fc« 5 « t» L < (i 6 l©^iRATD§^lffe5 ^.-^Cftotg^LT 

l~6©7;n*^fcli7^ffe^ stt4$fctt5"C*5 («T, R a 
*J;VR b #Rab-2-efe5i:t5) fb-£-&K 
10 R a ^J;U : R b ^=&^3|4jiLT*^*fe{i^^|gci~3cD7';i/^;i/$^{i^ 
iSl~407;^Jp^A;i/^- J )i/ffc^^,-ii:^otRCRcl c = | t 

(i- (CReRf ) s - R c & cfc^R d LT*i, ft ft 

ISi~3cDT;i'^r;i/,j^^iS2~4©T;i/^ — K$.fzl£m.mi& 1 ~ 3 <Z>7 

15 R f (i&^&jt LTTkJitlfc fcttj^lftgfr 1 ~ 3 CD 7 )V * JVC $> Z, («T, R a S3 

R a i> t tlfRbis§^ ail/T7lc ^^ i gj 1 ^3 ©7i^;v^ 1 

~4©r;i/n^^*;i/^-;i/T-$>^^.-^^^oTR c R d C = ^ff$^L, 
R c #«fctfR d ©-;*#jK*fti~3(D7';i/*;i/-cfe») x ffe^^Ticffls j^^St 
20 1 ~ 3 <D 7 * £ fzit mm®. 1 ~~ 3 <D mm.7 k =i * ^ $, z> (i^Ts R a :fc 
J;VR b tfRab-4t*.Si:t5) -fbi§r$K 

RHJ;lfR b 4s-gCft^TR c R d C = $ L,R c :fc<i;tfR d ©-# 
#m^lSi~3©T;b^r;i'-c ; $>b,-ffe^^j^^^i~3©T;i/^;i/*fe(ijK^ 

m 1 ~ 3 OII7 )l n * v -C $> i> (feLT. R a J; I^R b tfR a b - 5 5 
25 h?Z>) 

7) ntfO^tttl-Cfe?, (WT, ntfnlffe^tS) it^^J, 
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8) AM, BM, Cm, X 1 % Y 1 & Z>-(I R a & £ ^ R b ^h^©^^^ 
0U-fnA>t-$!), n#OJtlilt*fe^<b^tlo 

(A-4. B-4. C-4. X-l. Y-3, Rab-2) . (A-4, B-4. C-4. X-l, Y-3. Rab-3) x ( 
5 A-4. B-4, C-4, X-l. Y-4. Rab-2) , (A-4, B-4, C-4, X-l, Y-4, Rab-3) , (A- 
4, B-4. C-4, X-2, Y-3. Rab-2) , (A-4. B-4, C-4, X-2, Y-3, Rab-3) , (A-4, 

B-4, C-4, X-2, Y-4, Rab-2) N (A-4, B-4, C-4, X-2, Y-4, Rab-3) , (A-4, 
B-4, C-5. X-l, Y-3, Rab-2) N (A-4. B-4, C-5, X-l. Y-3, Rab-3) . (A-4, B- 
4, C-5, X-l, Y-4. Rab-2) , (A-4, B-4, C-5. X-l. Y-4. Rab-3) % (A-4, B-4, 
10 C-5. X-2. Y-3, Rab-2) „ (A-4. B-4, C-5, X-2. Y-3, Rab-3) , (A-4. B-4, 
C-5, X-2, Y-4, Rab-2) s (A-4, B-4, C-5. X-2, Y-4, Rab-3) , (A-4, B-6, C- 
4, X-l, Y-3, Rab-2) x (A-4, B-6, C-4, X-l, Y-3, Rab-3) . (A-4, B-6, C-4, 

X-l, Y-4, Rab-2) „ (A-4, B-6, C-4, X-l, Y-4, Rab-3) , (A-4, B-6, C-4, 
X-2, Y-3, Rab-2) , (A-4, B-6, C-4, X-2, Y-3, Rab-3) , (A-4, B-6, C-4, X- 
15 2, Y-4, Rab-2) „ (A-4, B-6, C-4, X-2, Y-4, Rab-3) x (A-4, B-6, C-5, X-l, 

Y-3, Rab-2) . (A-4, B-6, C-5, X-l, Y-3, Rab-3) s (A-4. B-6, C-5, X-l, 
Y-4, Rab-2) , (A-4. B-6, C-5. X-l, Y-4. Rab-3) „ (A-4, B-6. C-5, X-2. Y- 
3, Rab-2) , (A-4, B-6, C-5, X-2, Y-3. Rab-3) , (A-4, B-6. C-5, X-2, Y-4, 

Rab-2) , (A-4, B-6, C-5, X-2. Y-4, Rab-3) . 
20 (A-6, B-4, C-4, X-l, Y-3, Rab-2) , (A-6, B-4, C-4, X-l, Y-3, Rab-3) x ( 
A-6, B-4, C-4, X-l, Y-4, Rab-2) , (A-6, B-4. C-4. X-l. Y-4, Rab-3) . (A- 
6, B-4, C-4, X-2, Y-3. Rab-2) , (A-6, B-4, C-4, X-2. Y-3. Rab-3) N (A-6, 

B-4, C-4, X-2, Y-4, Rab-2) , (A-6, B-4, C-4. X-2. Y-4, Rab-3) , (A-6, 
B-4. C-5, X-l, Y-3, Rab-2) % (A-6, B-4, C-5. X-l, Y-3, Rab-3) % (A-6, B- 
25 4, C-5, X-l, Y-4, Rab-2) N (A-6. B-4. C-5. X-l, Y-4, Rab-3) , (A-6, B-4, 

C-5, X-2, Y-3, Rab-2) , (A-6, B-4. C-5, X-2, Y-3. Rab-3) , (A-6. B-4, 
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C-5. X-2. Y-4, Rab-2) . (A-6. B-4. C-5. X-2. Y-4, Rab-3) x (A-6. B-6. C- 
4. X-l, Y-3, Rab-2) % (A-6. B-6. C-4, X-l, Y-3. Rab-3) „ (A-6. B-6. C-4. 

X-l. Y-4, Rab-2) „ (A-6, B-6. C-4, X-l, Y-4, Rab-3) . (A-6. B-6. C-4, 
X-2, Y-3. Rab-2) „ (A-6, B-6. C-4, X-2, Y-3, Rab-3) . (A-6, B-6. C-4. X- 
5 2, Y-4, Rab-2) , (A-6, B-6, C-4, X-2, Y-4, Rab-3) % (A-6, B-6, C-5. X-l, 

Y-3. Rab-2) „ (A-6, B-6. C-5, X-l, Y-3, Rab-3) . (A-6, B-6, C-5, X-l. 
Y-4, Rab-2) N (A-6, B-6, C-5, X-l, Y-4, Rab-3) N (A-6, B-6, C-5, X-2, Y- 
3, Rab-2) % (A-6, B-6, C-5, X-2, Y-3, Rab-3) > (A-6, B-6, C-5, X-2, Y-4, 

Rab-2) , (A-6, B-6, C-5. X-2, Y-4, Rab-3) 0 
10 i DIftl&ttts WO 9 8/0 4 5 0 8 KS3*$ftT^4ft^*, £ £fcm 
Tfflio ttit^yn-frft S b^o(^ 1 ~t3tt^4tt||-Cffll^A 1 , A 2 

bk B2, • • - ck C2, © « t3-5§ cd m. -r as ft mm. £ ™ * » 
m. i 
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C s F, N a 0 H * fz fc* A g 2 C0 3 |) T-MS~ AP^T, & + + 
fcrnZMXib-Sty (I* ) £f#3o 

S^CfiJfaS^Sfc^lJ^SWSiatftSLfcJiV Z ©-#&, »*fil6 ( C 
hemical Communication 1 9 7 9,8 6 6 , tl^Jt 
5 fl33*18£I£, 1 9 9 3 #, 15 li.fl If, 19 H-Il 0 01) CS 
i; ;i/ g $> tU£ U "f ft & £ <,ffS U < 14 2* fc K n * y ;b t- 

AB^oy>Jfctt-OS02 (C q F 2q +l) C:tqli0~4fflIS 

10 )V* * is {&L-F OT t m&t&S. L < , i^JKIill, 3 VMS. 

{b^ft ( I I a ) , (Ilia). (lib) Uitr (I I lb) OAI, 

WiUirvny >;fe«fcV- OS0 2 (C q F 2 q+l) (^fqliO 

15 ~ 4 ©mis) w^cat-fenii^rtif «t ^ c 

t> J: v»fi«7-;i/$-.=:;i^ & * t x u T * J; v^fcST ;v * -;k IIS^ 

* It 4> =k o t is ;k iii^t Ltut & x o t;i/*;k a&S 

61©Af Df^StJ; <.£?>CX#-CH 2 - Ylif^S 

— N R 1 - T?fe*i:*YB:Bljias**b-cv>'r*J:^fi»7';i'=i*'>*;i/jJ? 

25 T u T 4> £ u T D — ;i/ ^ ;i/ * - ;i/ T- o t 4> J; o 

ASS, BJl&cfctf C^©v^ftfr©§&^a^nr>T-<JDo-cfc, Sj^SL 
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-> U ;K * * >X)l-fc-)\s$. tzlt p - h > ^ - ;m) L£&, 

10 Ess. ^ zm*m ^tsjc; £ & c t & wigx* & ^ 0 

08 x. i£ , L i> J: Z © — Jtf-S iRe (3 _ r) (Hal) r (i:fR 
e fi^^fc o T^T t i V>fii^7';i/^r;i/. Halli^n^> v r t± 1 ~ 3 © 

gfgc-t-&£ ) tfeo, tsiSAD^>st(i-oso 2 (c q F 2 q + i) ( 

d If q 0 — 4 ©gf&) -JKCffl V> C, ^ >)AMi%I 

15 ^t*«'7U>yfiJS*ff^ (Synlett, (1 99 1) 845-853 
, J . 0 r g . Chem., 1996, 6 1, 7 2 3 2 - 7 2 3 3 ) » 5f J L 
M^7^^AfilSl0^li: btli ( i - P r 3 P ) 2 P d C 1 2 > I (dcpe 
) PdCl 2 ] (dcpe=l, 2 - £ DAtJ/fl/j|-a7 y) ^ 

*>) . (77 3 -C 3 H 5 PdCl) 2^* s ^^e>^-5o 
20 * & . LiJct^ZC-^is-SnRf 3 (C C f R f o t ^ t * 

T-feDs ffeS^^ny^, 7tf;i/^-Jri/$tii-0S0 

2 (CqF 2q+ i) qliO - 4 ©g&) f & o T * . -fl£f3fflU h 

tizj^^vt? i±mm (»si<iiPd (pph 3 ) 4 m) zm^x 

ftn^tlZ (Angew. Chem. Int. Ed. Engl. , 25 (19 
25 8 6 ) 5 0 8 - 5 2 4 ), 

L&<fctfZ© — J5&-Zn (Hal) (iCTH a 1 tt;\ny >) TfeD, 
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. Chem.Res. 1982, 15, 3 4 0 - 3 4 8 ), ^7y >)A(i4ili 
-HSilzm ^ f,tl5* ©T-fem£f5JT- fcffl ^ § C i: f § 5 tf, S Ll^MtL 
T (£ P d (PPh 3 ) 4 , PdCl 2 (dppf) (dppf=l, 1' -f 
5 X 3L=. ;i/*^7^) 7iD-fe>) x PdC 1 2 (PPh 3 ) 2 v Pd 

Cl 2 (P (o-Tolyl) 3 ) 2 > Pd (OAc) 2 ^* s ^l^ti5. 
c ii £ © SJfo (i o T ft il ^ & i§ * (fflxliN, N-i;^;^)^7; 

10 JilBSJfo^^^fb^^ (Ilia) iJilf (I I I b) (±&:*nGD'fbl%-^£ffl 

v>r * j: < . &m<Djjms.tzi£iziTo & otexmiz & id -Sf&znz tib^ ( v 

a) -C*^<*n3*b^r&> (UT, -fb^^l (Va) £ t £ ) $ fc T 13 5£ (Vb) 

tizit^ya (ttT. -fb-^^i (vb) tts) a» e>fj!^£ft3 * ©£ffl<^ 

T 4> «t Vn 0 




15 Ha IVb Vb 

iva) ^^(±^ (ivb) x-ttsZ nzit&'&difitE&ftmt&yi-c&zm'&iz 

Jf> 8513 <DXg iimWiiz LXibSyj (lib) :fc £ lMb-£t> (IVa) ^ 
20 tzlZit-S®} ( I I a) &cfc£Mbl^ (IVb) fb^tf (Va) $ 

£(i ( V b ) *mz>a lt&%) (IVa) * &{± (IVb) #£fi*fffr-fb£-1g!JT- 
ft D tt N JKfciftt;: (3 L £ cfc IF Z i:©i$/f;Slfc(:SKf J4xf ^ $ £ 
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SLtclt-Ynm-ZfoZo L*fcl±ZCJ5UTI4, ±M©iiDJjty;i/3S©ft*>!3 
% ^ n d * ;i/ a , fh^tHD??^^ ^>-fe*>$^iih;i/^>l?) ^ jgg 

Bfi«*ttL#OTf -CifeS B tfHb^traM* £ ft £<, 
15 ) £:- 2 o ^~Aa$tTT-&#~& + B3figM£-fr-c Ltf;\D^>-efe5 Bi&fb 

D^^JKJl/tfelil^Cli, Ctl^f SCctO/Wt-t'J*"- ( B a e 
yer-Villiger) ^b LT*^ *y i: L, £ £ J:: * # 8? L 

ttKD^j/J:t5cWT, ±1 i: C J: Hi^OT f T- & -5 -fb 4^ 

20 SfScitf-EIJ, 

Sandmeyer) SjBC iDL d ^ > T* & £ fls-&« * #ft« «t ^ „ 

[fls^» ( I " ) ©SS[ig;£i£] 
25 J£IT©5S (I") T-^^n^ft^-^ (tlT, fls^«9 (I") J:t«) It ^ 
(vi) t-/ts£ ns^b^to (tiT, -fb^tF (VI) i:t5) i:^; (I la) t- 
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(VII) T-^£n£<b£t> (KT, flj^4» (VI I) fcti) i:^ (VI I 

i ) T^^nsft^u (sit, -fb-^-ti (vi i i ) i:©^ia 

Its c i: A 5 # £<, 




(VII) (VIII) 



##/\n^>, fia7;i/^;^^*-j^*i/, t — )v 7 ^ ^ - ^" '> , 
J:i/tft5^f;n-i5S^, uTft*-*i«);f <7AifciiMg (Hal) 
£ ;i/ # - ;K # ;i/ -f ;i/ £ & i± * ;i/ $ ;i/ Tf & 3 A*. v> 1" ti — * :6 s * ;i/ 5 ;u 

(VI) &&U{b&*i ( I I a ) <z> SJS& ft tt ft ( I 

*b^« (vii) & .tzHbUr^ (VI I I ) ©Sjfoiz&oT, B«Kb-&»© 

V 2 tf, - 0- > -NH-, - 0CH 2 -, - CH 2 0-itli-NHCH 2 

b * ftj!ili^ny>, {£ » t ;u * ;i/ ^ ;v * n ;i/ ar * 1/ * t *) — ji x — )V 
mm? )\< * x )V s6> L < tiT" U — ;i/ * = ;i/«©lKHIJB* 
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l3.Ztlt 3 <D®t%fcm%m.l&&b LXG? Z> * ^ JlTrfr %>o Ztl 2 o <5D -ft £ 

-y^f ;i/*;i/A7; F N y^^;^;^^ t: 1 j v > . ;>< ^ y — jv £ 
teoi* y - Jim) (09x. &&mib1- V U ^ A, t g i? > N h Uxf ;i/ 

$ e> C&»T?fcixliSI8i«E (Mt»^ x CuClifeliCuOf) f^JiD^, 0 

fls-&* (vii) ;&j;tMti-&tt (viii) (DRfotzts^x. giSHb 

V2*i-C0-Jf;li-CH (OH) lil M * «t V Q © ^ f 

10 n^-Sli'^^A^feaMg (Hal) (CCtHallinDy>) f0t 
«tlt<6^ fill £ i± * )V t£ * > N {&m.T )V=i dp ^> * ;i/ # n ;K tDV^^z-( )]y 

$ fcfi*;^ & £<, cn £ 2 o©fb-&1fcr£SgMs &s§i£ a a: 

15 gfl!ift^©v2^-cH (ORg) - (R Sfiffifcr;!/**) tj&s*^ 

tt. irv2is-cH (OH) -T-$>3-fbi^£ff T;i/^;i/Ybf 

*&Bttfb£*J©V 2 C O --Cifcarti^ttfcJU V 2 #-CH (OH) - 

<2><b 7jc 4? DAitifeiiyg - >Xl£|j|^©&fb8!l£MiK ^b#J 

fcfozn-cmz z. h &t-# -So $ ?> g mit&yao v 2 c h (oh) -t- 

& 3-fb^ftte, V 2 C O S-fb-&t»$:i®l ft^m (mz.l£i?^^)\sx. 

^^y-;i/^) **fl::fc h y ^AS^ttTk^-fb'J^^AT^^n^ 

25 Af-eiTirs c: i: £ d sist s c: t wig-e^ * 0 
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zismm, ii*sfc(4 3«>*) x* & * <, ci * -r * ^ ^ * t (wit 

t i g) SJS (^-^--v^ ■ J/a> (Organic Reacti 

on), 1 9 6 5 $, I14f, 2 7 0 1) i:<t !) SWft^tl^i^iiSc 
5 aU!j{b^li©v2#-cH = CH--efe-5i^{:l±^ wm&Mis J:^Q<D^ 

) "CfeD, -ft Riffle ?>ix£^^ ^ "i? AMi^l * v r>; >^Sfc5 
«i/>-fe->7 (Synthesis) (1980) 6 2 7, rh7Ah'D> ( 
Tetrahedron), 1 982, 38, 6 3 1 ) 5ff*oCil:«t^ 
10 s£T't-5>o 

4b^$l (VI), ( I I a ) , (VI I) iJ:^ (VIII) ©Al, B§ 

, «*.tt{b-&» (VDiivdia) ©susfcis^-r ^rn*»©«8is# 
15 ^Dy^tfeotfesIlfeSL i:®&SZ ©SJtStt* s **i& J: 0 *»itna* 

±8Bfii6j£*©fli^*F <Vl)tt&fci©rti^»*fll^TfeJ;<* ££&&© 
20 # & £ fc 14 «T © J; 5 ft # iS £ «fc !> £ ft -5 5£ (X) TiSSnaft^* ( JBl 
T, -fb^fe (X) fc-T*) */8V%T^J5Bi*n* *©*Mlr^T* cfc^o 



( I X ) T- m £ ft & <b-£t®&tE& M fofc&yjX' tb % »£■ fc it Q i:PI-©ST-fe 




(VI) 
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Q©«^KjSfcaii&»&-5&i\ $ e> c l £ is {g£s§^#njtg 

o 0S;U4, 7km. ^ fc{4 3^£ ftfc t Kn + ^ifett^ h d^-c&s 

^i: IHtHT-fc 3 e ^fflflfeStf^^ttft^lU (vi i) nit^r® (viii) 
_t8BfiJ&5£<t»©ffe^» (VI I I) (4 £fcJ©<b i^T<&J;<, 3; 

to: ±13*1; (vb) & <b%miz& *) mmz nz & o&m^x t> 

10 .fc^o 

SC ( I ) : 




(I'") 



15 fbl^fe (I c ) Coi^T 14, «*.«T13<Z> J: -5 &#i£T- & B «Hb^» £ ^ -5 

d h & X ? -S o 
[AS] 

20 M "C cfc t -4 T D — vxux t> # 07;i/*;K lll^t 

Lt^T* «t^T^>;i/*}tt4m^S$:# vx^xb 4. ^ ffi IK 7 3 * ^ * ;i/ 
# = ^"Cft54>,-iC4oT-(CReRf)r - &BJ58"T * T B A ( I c ' ) 
"CiS<*Fft*fli^» (BIT, -fb-^^J (I c * ) tt5) *»*»^CI±* SC (X 

I ) -e^£ft£<b£-fe (wt, <b^&> (xi) fc-r*) i:sc (xi i) -e^£ 
25 tizit-etm (kit, Yb^^i (xi i) trs) 4. z. t&x-gZo 
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N — X 3 -H 



10 



15 




X'-Y' 




X'-Y' 



T- & f) „ ^©^©£ia^fiiifigS£|5]f§) 
4b -S-^ (XI) 33 J; V (XI I) Silii&iggiS (0iJx.te£^>-tr h ;i/:c>, 

5 K . y^f-;^A**-> h\ t° >; ^ > s ^ ^ y — ;i/ s (± ^ y — ;b ^? ) , 

'J s> > » h'ji?*7$>, * t> a „ *gHb ± h >; a s & ii*iMb * 

<bnr^ ( i c ' ) ifim htiz>o 

R a £cttfR b #-ii&f;:&oTR c R d C = Z>fc£i%a ( I c ' ' ) 

ffiiHfcHtilKlR CRd c = N _ X 3 H tibS® (XI) «fc D 

Sjersa^ {b-&<» (xi)^e,ffe,n^R a ij<tu c R b ^7jcmT-fe^fb^-ti 
( i c • ) (xiii) x-^n-MbUr^ (eiT. -fb^ti (xni) t 



(XI) 




X'-Y 1 
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ib&® (XI) SiiftSK(fliBi«jn>, rh7tFD77>, 
N , N - V * =5- )V * ;i/ A T S K x V s ^ ^ )l * )V * * v h* . fcT U *J > > ^ £ J — 

c\ X 3 =NH) i^^— >T?.*>»1/ Vlt-fx?^, 19 

5 2 6, 2 3 4 8(w|3*©N-t Kn*2/7*;i/-f 5; K £ fli 3 £ £ > & 3 IMi 
* — ;i/ ;f :7 4" =; # ;i/ Vt^xf-f, 1 9 2 7, 8 7 4 CIBI©^>^ 

t KD*-*A.«&fflu*;&aeiSFK:«fc ( I c \ X3=0) £f§3 0 ^ 

e>ft£<b£-^£^ h > & 3 t^teT;^ t ®)!?;^^;Ht^ft (XI I I ) 
i:, &5T?&fttf»ttft h 'J ^l/arDftBS* 7* ;i/ * > * jv * 

io >Rifctt7y-;i/^^*>af ) ©#^T^7k$i^-r & h a &nt<&® (i 
c * * ) e> ti^o 

^^t>sfeii^^nn^^>f ) (*» ^ it (mm, »mmtz&7&mxtm*6) # 

15 ST, *;i/^-;U-fb^-^ (R C C ( = 0) R<*) tSJC&^-fr. SO © R c :fc £ 

R a i5 J: T>* R h &*m-Z:&2>fc&®) (I c* ) tt, 55 (XT ) 
nzibt;®) (£IT, -fb^-fe (XI' ) tt^) i:*>qJIET-fe£o 

H 

( C ' H 2)n^V-^TWT)—X'-Y 1 H ^{6»^ n ~(Z\-(^\—fI\—X^ 

W 3 ' W 2 ' W 1 ' W 3 / W 2 / yyl / 

pa 1 ) (ic) 
20 (S;^, Q{iNH 2 T-fe^>fP, ^Si£t:l^f 5 £ £ C - fl£ m & ft 

#9 x. lis <b^-^> (xi' x q = oh) &m^tj:t&m (Mz.&7km<tJ- v >j * 

A, rfc'j^A t-^hti'H, J^it* 'J * A. jkRftth'J^A, TfcSHb* 
•J A ^ ) ^m^T^n^i/KSfctt^jiy^r^KtL, ^Ov^Jtli 
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0-7'J-ji/^;i/*-ji/t Fn + >^7; X^t-tii/ ay — 13 — v 5 
tr I X b 1973 (38) 1239-1241 3F£SB«) £ fi Jfo £ * £ 

. *b£-*J (XI' „ Q = N H 2 ) 4^D55>*4^lit Kd*->;|/7^> 
- O - X >m (is * — ±fr itf — U-y # / r ?;^^);_ > 1949 
5 (14) 8 1 3C8B«) tfi«S*JiH,»:v>. 

[BS] 

$fcYb^» ( i c' ) a(xiv) hths tizitsta (kit, Yb^rt; (x 
iv) tt5) £5£ (xv) t-^^n^fb^ (kt, Yb^r^j (xv) tts) 
10 -e % c t <t a «as-r -5 c 1 1 x §• % o 



20 



^ 3 

N — X 3 



N — X° / v 

R b ' (CH 2 )n-< C V- C 

\AP ' 



w 3 - 

(XV) 




W 2 ' W 1 

{±^fi«7';i/=3^r'>3P u D . ffeSliADy>sfea-oso 2 (C q F 

2 q + i ) (q&o~4GDggsoT-&!9. * © fb © # 13 & bu IB t mm X $> Z> ) 
15 it^m (x i v) a zvih-sm (x v) zmmtzmm (wz&'o-e h 

;i/ > % N , N - ■>* ^ f ^ $ ^ A 7 5 K s ^ h ^ */ # > . rF7kFD7 

**T?^7i;^Att*| (W^llPd ( P P h 3 )' 4 , PdCl 2 (PPh 3 ) 
2 . P d C 1 2 > Pd (OAc) 2 *£&PdCl 2 (CH 3 CN) 2 ^> 
£ L < P d (PPh 3 ) 4 ) ©#4T, Sltt^tt (Hi: L T & 09 xJi K 
3PO4. N a H C O 3 , NaOEt, Na 2 C0 3 , E t 3 N, B a (OH) 
2 . Cs 2 C0 3 . CsFv NaOHifcBAg2C0 3 Sf) TfSI-JottT, 
tt + #~R + B$rafiJS;**ft«fti£*r (I c' ) *5f#e,.n^o 
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<b&* (XV) tt&*nb£*>£ jb^-t t> =fc < , ±83*b^*J ( I c ' ) & «t v 

02 (C q F 2q +l) ( £ £ T? q tt 0 ~ 4 © fiR ) flf * fli ^ £ C i: *» T? gf * , 

-fb^ftr (XIV) & <fc (XV) ®AI, B^ij^^c^^^oflfeca^S 
is .fcV- X 1 - Y 1 (4. #*£JSS1C ft «jm;\ny>tJ: 

V-OS0 2 (C q F 2q +l) ( - C T' q it 0 ~ 4 OfiEft) ei^CSTJfcft 

«v^f tit* J: < „ AJS, B^i5J:U ^ C^0^^■ri^^01ftSA s AD^ >t-& 
o T*>giiM0lftlD 4:©Sl6tt30**ii&J:t) *«J*ft«#fiJ&H:aE» 

±IBfiJ6£*«Dfl;-&* (XI) -feiir (XI') {4, &»©<fe-&tt*flI^T 



W 3 — ' w 2 — ' w' — f 
(XI') 




M— ( 8 ) (aV-X'-Y 1 



(XV) 



<cH)„. 



L 
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-5 ) 

&*l{b^*J*fcliWO 9 8 / 0 4 5 0 8 IB © # & "2: f# fz<t&®) (XIV) 

sB©Xgi; H LT»*Si6 J: Qitte® (XI) £^& 0 iilL a*»*K 
5 JSfcUKflF*-** *»-&fcJ^ fb£-$J (XV') Iffll^Sffb^l (XI") 

# n 'J H.p - h ;i/ :n > ;t, * - ;i, ^ n >J K £ £ ft* 2K 1- U:7;i/;frD^*>* 

©sat B«nb^«## ns, 
15 >i^&$HbS'j ttatt-fb*** mmm. m-zuum& 

±ES*B-Cfflv^ft-&«9 (XIV) (± % &*l©<fb£-ft£/H^ftKJ: < % Ifr* 

20 A3-&«9 ( i ) z-&f&-r zftmt L-rtt±aE©»*EiS *««*-*©#**» 

< SfeJfi L^tf, WO 9 8 / 0 4 5 0 8 ffitt©* ») , ±ffl* A 

"C -5) o 

± 13 s m * m m r % e£ t £ » *: & -a s & s * * -r * < b ^ «r t o i r . * © 
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03x.{£ * * > X -;ut* t K D * :> 1" 3 V * D D ^ * > x ^ 

, fF7tFD77> N V # * ^ > , h 3r i * > 3? © tfi , 1 ~ 4 N 

©TK^-fb^- h ^ A. Tjc^-fb* U-)A, ^ft £> ^MJ>>A^ h 

10 HIS*B?*niiJ:i,^o 

tr;i/oi^-;i/T^>^©#SETT-^DD^^-;i/ * — t 1 ^ t K SB £ It 

, -f ^v'-;k h U ^ ;i/ t ^ > , 2, 6-;i/f y>f©#ftT-ct-7f 
20 ;vy^f;k>'jj^Dij h\t-7fji/y^f;i/->ij^h u 7 u — h m £ Rfo 

a t > * - a m t sit £ -& n itftmm © ®t& mm t- & a e 
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-r2>1jm& cttPMiS-T S tfUxISD e s i g n of Prodrug 

s, Elsevier, Amsterdam 1 9 8 5 (3g3®cF tlX I > & c C 

J; u o 

«iH, AllfettCSCgilhlTtKn^i/ASfeSl^, - COCH 
2CH2COOH, - COCH = CHCOOH. - COCH 2 S0 3 H, - P 
0 3 H 2 , - COCH 2 NMe 2 , - CO-Py (P ylit'J j;;Hif) | 
10 &m\TZZ Zo 

OCR h R i 0C0CH 2 R J [RhiS.t^RMi^^aiLTTkiJfclifi 

JR7^*;V?*!), R JliH, -OH, - CONHR k , -OCONHR k . 

- (NHCOCR^R m ) uNHCOCH 3n - (NHCOCRIr^) uN 
15 H C 0 C 2 H 5 , - CSNH 2 x - (OCH 2 CH 2 ) t 0H, -OCH3, 

- (OCH 2 CH 2 ) tOCH 3 , - COCH3, - COC 2 H 5 , - OCO 
CH 3 . - OCOC 2 H 5 , -NHOH, -NHC0NH 2 , -NHCSNH 
2 . -NHSO2CH3, -N (S0 2 CH 3 ) 2 ^ - S0 2 NH 2 , -SO 
Me, - S O 2 C H 3 , -OCH 2 CONH 2 , -OCH 2 CON (CH 3 ) 

20 2^ - S0 2 N ( C H 3 ) 2 - -PO (OCH3) 2 > -NHCSNHC 2 H 
5 E t . -CH=NNHCONH 2 , -CH=NNHCSNH 2 , -CH=N 
N H S O 2 C H 3 . h y 7 V'J J: Vr b 7 1/ U ;t«Tf ft D ^ R k , R 1 £ 

<fc VR tz\*{g.mTfr*)l-t:$> tK tSUfeli2-Cfef), uttO- 

2CDSEft"C&4]» - COOCH (Me) O C O C M e 3 . - COOCH 2 0 
25 CO (CH 2 ) 1 4 M e ^ -COOCH 2 OCO-Pyr, - CH 2 NHCO 
-C 6 H 4 -o-OCH 2 OAcf (::-C-Pyrlit')^;W Acli7tf 
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Pitt zm^. MZ&*mwit&®(D^-ftifr<Dtii.miz&&-r2>-rKJ%;a- 

5 n r » zi * is io - » lb L , & ^x* mm * K > m & mmte&ftT ^ & 

Z. (D & o t£T is )), * * is T )\< * )\< tl )in * — h0^iSaWO9 6/1 8 

4 - s> a- * > , ^^i^;i/^z=(ih;i/oi>^) rfi-e % Jg* ( if y y mj 

H y\ d * ->*;i//M — h Yb 0 ?# ^ tifzit^m^mm 

(N, N-^^f;i/*;i^A7; h\ N, N-i;^f h7U\ ^^f=-;i/ 

15 is h . * ;i/ * 5 > ^ ) T- s g& * ^ > mit cd *& ( M X « t ;i/ 

20 £-&ni£<fc^ 0 

*mi«i»^ rr h 2 ^itnum j t h 0 sauna** t h 2 *eifls-\<D# 

25 *3gBJ§©T h 2 5HtnfflfflitT h 2 ijfflflS * M 'J> 2 -5 ui:iUD,Th2i 
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fa±m<o b mm(Dfs&4b\z&, t h 2 «msi: B«iia©s«S3«tu c T h 2 

T h 2fflfiSS B iH US © fg *b * * *P0J f S C £ ifi qjfg X* & 3 o tSfe o T 

S fex fiit&S^f ©& u ttJfc&B: T h 2 ftBJJS^-© © 

£ «fc »> 51 §je£ £ n* £ i: t,nt* »3 . #$8Hj§© T h 2 3- 4b KP til 81 tt 0i *. 

10 tfafr-cfcSo 

#2g$J© T h 2 a-fb HUH « l± . T h 0 iSHBSfr 6Thl M J8& ^ © # <b <£ fflJ #J * 

15 d s ) comfi-kwm-r zm(om&*m~r z t*tz. e>n, BJ#fli©iJ>*^«ttfc 

*$g(E© T h 2 ^MbWUBISdii, T h 2 S!a«E*f C £ ft 3 fc«*Sift fc*r» 
01*. &m#L& (HttGVHD) , SBM^£ («fCj»»^»« 

25 ffF#. vi-^b >S£». £«4*Jffiffc, j&JfffSft. i^gptt^^ttl&M^> U 
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«e (ittGv h d ) u ^F-f^ asi5M*# 

->^-?-;i/-b;i/D-^, kHD + j/rntAt^D-x, -tf ^ ^ > L < J£ * V 
20 t-;n;nij Y>m. ffimfflk. LXteii * KB - * 
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5 *&W<D T h 2 ;?HtfflifM©&#«(±, ttft. ^©H^^g 

£*§-£s Sffi 0. 0 5~10 0mg/kg/Ht^!), »JU<aO. 1 ~ 1 

a Hf 0 . OOOl-lOmg/kg/B-Cfc^ $? £ L < I* 0 . 
10 0 0 l-lrag/kg/0©ifflrtt-fe5oCnSl 0 llsl~t0C£-lttfi 

15 USte^J 



##08 1 ibS® ( I - 6 ) cd^bK 




(HI l II) 

fb-&« ( 1 ) (23. 7g, 0. linol)(D';^*'/x^( 3 0 0inl) 
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- :n * y - ;u ( 1 5 0 m 1 ) M lc , n > ®? ( 2 ) (22. 8 8 g, 0. lm 
o 1 ) ti£um.&j- h U >> A (31. 8g, 0. 3mol) cdtR^M (15 0m 

A (3. 47g, 3mmol) £ Jn A , S * H SIT T 2 Bf RB JO £fcis % L fc 

»*>n33S«*'s#-»f->j&»e>j|gffi<fb its®} ( 3 ) (24.9 

2 g ; IR*8 4%) £f#fco 
(fg 2 II) 

m i z.mtmmiz lx . ik&m (3) (20. 0 g. 68. ommoi), * □ 

10 >m. (4) (14. 94g, 88. 3 mm o 1 ) £ 1 8 BfllflKf&a. SlHHSaiS *> U 
A^^DV h ^ 7 * - (^3r1?-> : -M/ 2:1) T-!fifSg {b^-^J ( 5 ) 

(19. 2 4 g ; tum 84%) £ ft & 0 
(13 II) 

*b-£-tl (5) (21. 15g, 62. 5mmol) ©S^nn^*> (200m 
15 1 ) &%UZ, *^T-C't'J y>(6. 6ml. 81. 2 mm o 1 ) N tt^TlR* h V 
7;^n|fg (10. 6ml, 7 5. 0 mm o 1 ) SflniU ^iST- 1 B$ntt& Lfco 

» ft SWcC *gf® L* -fb^-^ ( 6 ) ( 2 2 . 8 0 g ; JR* 8 4 %) 

20 (g4Ig) 

-fb-&t» (6) (14. Og, 32. 2mmol)©^^DD^^> (300ml) 
mi&lZ&tfiT * * ? DDlSifl (14. 46g, 83. 8mmol) lloi, M. 

25 T*ifc?£L, ft-&«J ( 7 ) (12. 9 7 g ; JR* 86%) £#fc 0 
(If? 5 II) 
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fb^tt (7) (15. 0 g. 3 2. 2mmol)CDDMF(65ml) ^^(Z. Si 
tt* 'J ( 6 . 6 7 g, 48. 2mmo 1) x S^TIffc7U^^ (4. 8 1ml. 
4 1. 8 mm o 1 ) ft an*., ISt 1 8 I^Hiatj* Lfc. SJt&**»»x.^;i/-C#fRL 

5 0 ml) C$g»bfco (9. 8ml, 96. 5mmo 1) l>7t FD 

77>(150ml) SS«C*iRYb^- MJ »> A (60% 5 * 7 ;i/ * -f ;u . 3. 85 
g, 96. 5mmol) *iin*>l«i LfcKJiSift&ifcfcTiniU [rJS^T: * £ £ 2 R$HS 

10 {b-&^J (1-6) (12. 5g; l&* 8 7%) S»fc„ 

mp 87-88 °C 

lH NMR (CDCI3) 6 H 1.74 (s, 3H), 1.78 (s, 3H), 1.79 (s, 3H), 1.80 (s, 3H), 
2.22 (s, 3H), 2.26 (s, 3H), 3.71 (d, J = 6.9Hz, 2H), 4.87 (d, J = 7.2Hz, 2H), 
5.32-5.37 (m, 1H), 5.55-5.60 (m, 1H), 6.35-6.47 (m, 2H), 6.81 (dd, J = 0.6, 
15 8.4Hz, 1H), 7.02-7.13 (m, 3H), 7.59 (dd, J = 2.4, 8.4Hz, 1H), 8.16 (dd, J = 0.9, 
5.7Hz, 1H) ppm. 

IR (Nujol): 3330, 2923. 2853, 1627, 1606, 1564. 1527, 1481, 1471. 1395, 1376, 
1357, 1337, 1284. 1240, 1178, 1116, 990 cm' 1 

20 #%#|2 fb-c3$3 (1 — 134) CD 
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Me 

1-134 



(Iff 1 H) 

<b-&» (8) (23. 7 g, 0. lmol, is * 7 — T 

U h 'J - > 1961 ( 2 6 ) 3 3 5 1 - 3 3 5 6 IBS ) © ^ / h * v ^ * > ( 3 
5 0 0 ml) -i^y (15 0ml) * n > & ( 9 ) ( 2 2 . 8 8 g, 

0 . 1 m o 1 ) & X ummi- hU^A(31. 8 g . 0. 3mol) <D7k®ffi. ( 1 
50ml) &ADXv£J&Si&&I&fi 1 Lfeo7 i b-7*;s (hij7z-;i/*7 7-f 
"7 "2? A (3. 4 7 g, 3mmol) Sin*. IlIIgTT 2 fS AD gfc if M U 

fcgK SJ5g^«5^7KT-#»? u> SiSxf;i/-citiiLfe, ffi ffi*#£ tain £j&7jc tr- 
io 3t*?K 12 mW&s #?>nS^S^^^-9->^e>i^SYbL> <b£-ft (10) (2 

4 . 9 2 g ; 8 4%) 
(f§ 2 Ii) 

^1X@JiIrI«{3LT, Yb-&» ( 1 0 ) (1. 4 7 g, 5mmol) , 

5 (1 1) (1. Olg, 6mmo 1) (12) (1. 5 6 g ; K$ 
15 9 2 % ) £ f# fc o 

(m 3 Xfl) 

4b ft ( 1 2 ) (1. 5 6 g . 4. 62mmol) ®y^DD^>(5ml) 
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^^TT-t'JyV (0. 5 6ml, 6. 9 2ramo 1) > St^tlih 
'J7A*D|f» (0. 78ml, 5. 5 4mmo 1) 4i0x., SiSt 1 Srf ijt» 

MM ?k T-M II bfeo aiO^^DD^^> (16ml) mW. 

5 £akftT.***n DjiSIig ( 2 . Og, 11. 6ramol) SSt 
3 mfflffi.& bfco KiSfftc h U ^ a 7k & ?& £ *a ;L , ^dd*j^-c| 

ffit. 5 %m&7kmi- b U •> A 2 §2*«, liltc *EiM£N, 

N-^^fil/*;VA7U- (8ml) jb 'J * A ( 7 2 0 m g , 5. 

2 lmmo 1) , MUTlftri'-;!/ (0. 52ml, 4. 3 4mmol)£2ra 

mm^^JV 2:1) L, ^b-S-Hl (13) ( 1 . 7 1 g ; iRf 6 9 %) 

(SB 4 II) 

15 7th*->A (137mg, 1. 87mmol) (5N, N-i^^f J^^AT 
5 K (3ml) jMKzkMt-fb^ h U ■> A ( 6 0 % )V, 137mg, 

1. 87mmol) £ flQ * , Ifit 1 B#IHl!l#&* $ 6 KHb£-« (13) (25 
Omg, 0. 468mmol) %m%.tz 0 ^zST* 1 4 Bf Hlit# L, Sj&tt&iEB 
xf^TSRL, 5 % * x. g§ « Jfi 7k T-JH Sift, ifiSf L 

20 to gl^£'>y#>7;i/^nvh<7'^-7^ — (^^r-9-> : WRi^ 7 : 3) "eUg 
SL> -f b "a $5 (1 — 134) ( 1 2 6 mg ;IK$6 2%) 

mp 135-137 "C^H NMR (CDC1 3 ) S 1.74 (s, 3H), 1.78 (s, 3H), 2.09 (s, 
3H), 2.16 (s, 3H), 2.22 (s, 3H), 2.26 (s, 3H), 3.72 (d, J = 6.6Hz, 2H), 
3.90 (br s. 1H), 5.35 (m. 1H), 6.39 (dd, J = 2.4, 12.3Hz, 1H), 6.46 (dd, 
25 J = 2.4, 8.4Hz, 1H), 7.06 (t. J = 8.4Hz. 1H), 7.12 (s. 1H). 7.13 (s, 1 
H), 7.23 (dd. J = 0.6. 8.7Hz, 1H), 7.70 (dd. J = 2.4, 8.7Hz, 1H), 8.28 
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(dd. J = 0.6, 2.4Hz. 1H) ppm 

#%#J 3 1b-&<® ( 9 ) 

1. 4-yrnt-2. 5-v^^;i/-<>-e> (1 54g> 583mmol) 
5 (Dt- h ^ t K n 7 ^ > ( 1 . 3L) ili^ - 7 8'Cl:^9Lv 1. 

ff'jf *A-A*t>}|» ( 4 0 0 mK 6 12mmol) S3 O^HfrUT 
IT L feo fi*6*£ Elfiffi-C £ €> C 1 B$fla&t#% N h >J-f (1 

70ml. 734mmol) & — £ 2lD A . I^ISIS! D ^ Li^Cgig^ft&i 5 

6 1BflHfll#L&o * (300ml) N 1N» (65 0ml) Sifflxfet, 

ii^^t >T*i5fe?f, it?© L, •fb^-^J (9) (1 1 5g ; HX^s 8 6 %) 

##0»J 4 fb^rtJ (11) 

1. 53Mam>Jf *A-^*D->»j([ ( 5 0 0 ml 4 7 6 5 mmol) 
15 flf h7tFD77>(l. 2 8 L) - 7 8 *CC ft til 5-^D^B-2- 

^fAftKU^V (142g, 695mmol) Cfh7tFD77> (40 
0ml) 4 0«-Klrt»W--C»T Lfeo SJtSftSHfiflE-C * ^C3 0 & Wilt ft 

*7lhNV7Dt;i/ (195ml, 834mmol) S3 0^F|ip|Jt 
iiST Ufc D t) *U»*(C#fi£-frJB::&*& 3 0 £>ffl|Jt# Lfc 0 ?J< (320 

20 ml) SAax. fcgu M£ET^^ 35 SE ft £ £» K: # (7 1 0ml) , -f v^ntr 
;i/^-5 1 ;i'(2 1 0ml) T-4&f? Lfco SJ&i8£SiST-«#L&#e> 3 N J&gg ( 6 

7 5ml) tff Hi T £ IS A & ftjfi , tHu -f V7*n Ji-^^T-jJfejt^. 

Ufb-&» ( 1 1 ) (1 l'lg;lR*9 5X) 4»fc. 
i!^ : 151-154'C 

25 Anal Calcd for C 6 H 8 BN0 2 S: C. 42.64; H. 4.77; N. 8.29; S, 18.97. 
Found: C. 42.56; H, 4.88: N. 8.14: S, 18.79. 
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1 H-NMR(DMSO-de) 6 2.51 (s. 3H), 7.25 (dd. J = 0.9. 8.1Hz. 1H), 7.93 (dd. J = 
2.1. 8.1Hz, 1H), 8.73 (dd. J = 0.9. 2.1Hz. 1H) ppm. 



■mm 5 it&yj (1-179) <D<&m 



1) tBuOK 

-O~ 0NH2 




3) acetone 




5 I* 

WO98/04508 \Z 83® CD % ffi X- % 6 ft 5 ibS®! (14) ( 2 6 1 m g, 
0. 6 5 mmo 1) 0^^y-;M4 ml) gtS * 'J >>A t - 

-7 Y*r s s K (7 5 m g , 0 . 6 5mmo 1) 1 5 frmffiW \^tz 0 Mm 

T§5, f£*« L£l£. N, N-y^A*;bA7U' (2. 5ml) iZSgg? 
10 0-^y?l/>^;i/*r;i/kFD^yJl/7 5> ( — ;i/ ;t ^ # — 13 — y # 
^rUMJ- 1973 (38) 1239-1241 £*) (251mg, 1 . 
1 6mmol) SiiDil mfflm.t$'&. SjfoM £ 7k K £ ^ . oi ^ ;u ai — ;i/ : 

oi^;v (1:1) T-ffitULfco mmm&7k. isw^^tkt-^^s 

* $ J — ;i/ (3ml) £ jgff L^T-fe h > ( 0 . 48ml. 6. 5mmol) 
15 1 B#F^tt# Ufco &&ift&&fi&* SSSE * U # tf* ;i/ * n v h ^ 

7 -f - (a^-^> : SlxfjU 0 : 1) T*MSi {b-&*9 (1-17 9) (1 
1 8 m g i JR* 4 0%) 

mp 129-130 °C; X H NMR (CDCI3) 8 1.74 (s, 3H), 1.78 (s, 3H), 1.96 (s, 6H), 
1.98 (s, 6H), 2.06 (s ? 3H), 2.15 (s. 3H), 3.60 (br s, 1H), 3.74 (d. J = 6.6Hz. 2H), 
20 5.40 (m. 1H), 6.69 (d, J = 8.7Hz. 2H), 6.87-6.98 (m, 4H), 7.48 (t. J =8.4Hz, 1H) 
ppm 



■%m 6 it^m ( 1 - 2 3 5 ) 
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(£ l xg) (16) ©^rfE 

fb^l (15) (4. 4 1g, 15. Ommol) ffl^^DD^> (45m 
1 ) ig * C * 3-^^;i/-2-^^^ — ;i/(l. 74ml, 18. Ommol). 
5 BEtt ( 1 . 8g, 30. Ommol). h 'J 7-fe f- ^y7)clft*-i7lt h U >)A 
(6. 36g, 30. Ommol) £ JH & An £ . SJ©«* 1 5 Bf F^Mi* L & • £ 

■»#•> : WtWt^m 9:1) fb^W ( 1 6 ) (4. 09g; IR* 75%) 

10 & » & o 

(g 2 Xg) fb^% (17) O-^fiK 

(16) (2. 4g, 6. 62mmol) (Of F7fcFD?7> (24 
m 1 ) ®m% - 7 8 •CtzjfrSI U> 1 . 5 3 MO :7?-,H/ U ^ ^ A (10. 4ml, 
15. 9mmol) 430 # T }jg T b & . * £ C 2 P#mat#€U * 

15 ^Sh'J^V7Dt:;i/ (5. 5ml. 23. 8mmol) £ JD * . ifcJg £ IX !) fl> 

bfco &IH4«D»»£'v VT'&ffK agi® {b^» (17) ( 1 . 8 2 g ; 
iK^s 8 7%) $f f :o 

20 1 H-NME(DMSO-d 6 )d 1.70 (s. 3 H), 1.72 (s. 3H), 2. 12 (s. 3H), 2.63 (s. 3H), 3.63 
(br t. 2H). 5.28 (br t. 1H), 6.01 (br t, 1H), 6.37 (dd, J = 2. 1, 13.2Hz, 1H), 6.46 (dd. 
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J = 2.1. 8.4Hz. 1H). 6.92(s, 1H), 6.97 (t. J = 8.4Hz. 1H). 7.77 (s. 1H) ppm. 
(»3lg) fttft ( 1 - 2 3 5 ) 

#%0>J 2 (DW, 1 Ig tmmiZ LI , fb-&«f (18) ( 1 7 5 m 0. 75m 
mol) i#D>i( 1 7 ) ( 2 4 5 m 0. 75mmol) J:?), -fb^#I ( I 
5 -235) ( 2 6 8 mg ;«$8 3%) ^ffe„ 

foam: !h NMR (CDC1 3 ) 6 1.74 (s, 3H), 1.78 (s, 3H), 1.93 (s, 3H), 2.08 (s, 3H), 
2.22 (s, 3H), 2.27 (s, 3H), 3.72 (br d. J = 5.4Hz, 2H), 3.77 (br s, 1H), 5.35 (m, 
1H), 6.38 (dd. J = 2.4Hz, 12.3, 1H), 6.45 (dd, J = 2.4, 8.4Hz, 1H), 7.06 (t, J = 
8.4Hz. 1H), 7.12 (s, 1H), 7.13 (s, 1H), 7.27 (d, J = 8.4Hz. 1H), 7.61 (dd. J = 2.1, 
10 8.4Hz. 1H), 7.68 (br s. 1H), 8.13 (d, J = 2.1Hz, 1H) ppm. 

#*« 7 -fb£-$J (18) (D&m 

5-^n^-2-th'^^yt:';^> (is * — j-JV * 7 ^J*UV<<9 x )v9 
^Uh'J-> 1986 (23) 1 0 7 lffii) ( 3 7 6 mg> 2. Ommol) 
15 *7-fe h > (1ml) t^* S—n, (4ml) tfl5 Ufco RtoftL 

teih&mmt LTit-S®} (1 8) (456mgs 5t*6<J) £f#£o 



#%0J 8 {h-SVi} (1-18 9) (D^tfZ 




20 (!B 1 II) ih&V) (21) 
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4b ( 1 9 ) ( 5 0 0 m g , 1. 42mmol) (Dy^+yi^ ( 6m 

5ml) »«C, #D>i ( 2 0 ) < 6 2 4 m g , 1. 
5 7nnnol)}3j;lF2 MkU^ h U *? (3ml) * An » £ Jfc i* * flfc jfc 

Lfeo ■7 L h^^r^ (h'j7xn;u^^7w > >) rt=7 1± ( 4 9 m g , 0. 04 
5 mmol) Siox^ SJg £ H SLT T* 1 8 B# f^SD ft&jl St L tz '& , SI Sfe S 16 iE ^ » 
fc*T!*JRL* Lfco ffl til f« £ IS ffl &^7J< T- flsifK «& x 

;i> 4 : 1 ) X-mm. L, 4b-&» ( 2 1 ) ( 6 0 4 m g ; JR* 95%) fcfcfc. 
(^211) itS® (22) CD^-fijo 
10 fb^^ (2 1) ( 6 0 4 m g, 1. 36mmol)©^h^th-n7v>(6 
ml)^7gtz. 7jc^TT-h'J^5 L ;i^7'5>(0. 2 8ml, 2. 0 3 mm o 1 ) , 
ttOTfflEzk h U 7;i/^-DffBft (0. 23ml. 1. 63mmol) £ An x. , 15 

15 ffl^fiK^JCD N , N - V * *)\s-fc)VAT X Y (4ml) 'J t> A ( 3 

7 5 m g . 2. 7 lmmo 1) , iHtlftT'Ur;!/ (o. 31ml, 2. 71 
mmol) SrAax., Ifit-3 B#fflH# Lfeo KJS i£ £ 7.k fc i£ ^ , - x. 

5=-;i/i — (1:1) T-ffitUL, ttffi»*zKx £& « £ 7k f IS & *5fc *t & , £flk 
MIS Lfco ^^S^U^^^^DVh^^^-f — (^^•9->:|^^ai5 1 ;i/19 : 

20 1) T- L fc |£ , ^h^th*D7^> (8ml) t jgffP L fc o tJc T 1 M 7 y 
4b-7 i h^7'5 L ;i/7'>^r^^ACD^h^bKn7^>^rS(0. 15ml, 1. 5 
mmol) Sinx, 1 m mtftft L fc <, £ 7jc (3 & g , ;i/ T? » tH L , 

W - (-v3r-9-> : 3:1) f IS §2 L 4b 89 (22) ( 5 4 3 m g ; i& 

25 $8 1%) £?#fco 

(31 3 If) 4b &m (1-18 9) CD^fiK 
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itS®! (2 2) ( 2 3 6 m g , 0. 48mmol)CD^^DD^^>(4ml) 
feWLlZ, tR^TT h ij7x-;i/*^7-f > ( 1 6 2 m g ^ 0. 62mmol) , 
m^~CW$kihm.m ( 2 0 5 mg, O. 62ramol) JJox, 30 frfflmW L „ 

fcm, N , N - v ^ A T ^ K ( 3 ra 1 ) CS»Lfc 0 

7-b^->A (1 39mg, 1. 9mmo 1) fflN, N-y/f i^^AZ ; 
K ( 2 m 1 ) i8* £ . # U * A t - F (1 8 7rag, 1. 67mmol) 

5iiD^,sg-e3 o o-ct^aibfco z ©sjtsmic **rb%© n , n- 

?M-f^:BixH (i:i) -r-jsaju^ ffi tu m * asia A^7j< x- m& N fg 

0 : 1) f!gLt> £ ?> C ai^l/a: — 5^1/ - 's*-? > A> £ JUb "T 3 d i: fw «£ 
5 nft (1-18 9) (117mg;M54%) Sffe. 
15 mp 127.5-128.5 °C; *H NMR (CDC1 3 ) 8 1.73 (s, 3H), 1.78 (s, 3H), 1.92 (s, 
3H), 1.95 (s, 9H), 1.99 (s, 6H), 3.76 (d, J = 6.6Hz, 2H), 5.15 (s. 2H), 5.41 (m, 
1H), 6.74 (d. J = 8.1Hz, 2H), 7.00 (d, J = 8.1Hz. 2H), 7.16 (d, J = 8.1Hz. 2H), 
7.41 (d, J = 8.1Hz. 2H) ppm 

20 #5§-0>J9 ib^m (1-80) 
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Me. Me 
Me OH 



Br 2 



CHaCla 



MaMe 

Me OH 
23 



(HO)2B 

24 

Pd(PPh3) 4 

DME-EtOH, 
2M Ne^COa 




Mel, KsCOa 
DMF 





Pd(OAc) 2 
Ba(OH) 2 
DME-EtOH-UsO 



TFAA 
pyridine 

AcOEt 



10 




THF 



KsCOa 
DMF 



CF 3 CO 




H 2 / Pd{OH) 2 H M %=/ te y=/ prenyl bromide 

Fjcoc-N— #° H 

Me OMe 
30 



3MKOH 



MeOH-THF 




(31 1 IS) 

2. 4. 5-h>jyf*7x;-;v (68. 0. 0. 5mol) ©y^DD^ 
> ( 4 5 0 ml) S*C, AX (52. 8ml. 1. 03mol)CDS^nny 
* > (15 0ml) ig»**^T 1B#P^2 3^*(ttaTLfc 0 »T»T»* H 

2 mm 4 o ufco &iM7km± f^a doos) , ^*at«j± h u ^ 

A£7jcffl©? (60g) RV?k ( 1 L ) SJ6**» U < »» L & # £ 

SPxfco 5^g^i^y^DP^^>t-2EiaaiL> ffl ffi ft & «zk«ft^ v ? * is 
& A L fcm^JEiim L&o 38*&^*-if>*e>iBiiYti Lfc^% (23) (1 

17g; 42^ 8 0%) &fe fc 0 
mp 138-142 °C 

(S§ 2 IS) 

(23) (88. 2gs 0. 3mol) 6Dy^ h^yx^> ( 6 0 0 m 
1) - ai ^ y — ;i/ ( 3 0 0 ml) ig« K . * D > ®£ (24) (73. 8 g, 0. 
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3 m o 1 ) is £ZJFi%&j- h>J^A(127g. 1. 2mol) (600 
ml) aciD*,£jfti*SIB».L;fco =r b 7 * * ( h U 7 a — ^ 7 >f > ) ^ 7 ^ 

DA (17. 3g v 15mmol)Sm*s3*3*HAT-C3ISiajD!ttffl8EUfco 
EfcS^»£ 4 NiS$? (600ml) * Jo *. . g£g? ai ^ ;i/ T- *A 05 b fc o fl&ffir££ 

tSiS ^ * y -;i/*»&*glHb b, fb-£1*j ( 2 5 ) ( 9 2. 9 g ;)R$7 5%) 

mp 148-150 °C 
(H 3 Ii) 

10 ft^i ( 2 5 ) (83. 0 g . 0. 2 m o 1 ) CD N , N - is A ;i * >l Z± 7 I 
H ( 5 0 0 ml) m.mti 'J^A (30. 4 g. 0. 22mol) 6ilF 

3>)j^?JKl 3. 7ml, 0. 22mol) £ ft] x. . lSt2 4 B5R9M# b 
fco SiSS^ftC 1 Ni&g? (220ml) 7k (300ml) &iQ;L. 

;i/ 1* ffi m b t o ftt±i^*zk> t&fa&i&Tk-e&^iK f#£ftfc^iE£ 

15 ;HD»£iegflsL» -fb^-^3 (26) ( 7 8 . 5 g ; )R?9 2%) fcfffco 

mp 112-114 °C 
(I4IS) 

<b-&^I (26) ( 7 3 . Og, 170mmol) (Dy^ F*->xn ( 5 0 0 m 
1) -x^;-;Kl 00ml) (27) ( 2 7 . 4 g, 2 0 0 

20 mm o 1 ) % Tk^-fbM U A 8 Tkffl^ ( 1 2 6 g. 400mmol) *5 <fc 7k ( 1 
0 0ml) Siffl A,SiS**lll6ft bfco v^A (0. 4g, 1. 78mm 

ol) Sr&nx., IlSISTf 1 BfdSftng&Mijfcbfc^ (0.4 
g, 1. 7Bmmol) Slfil UIC 7 Bf|ffllin»l»l/fc. SiSfi^ttCjSSttft 

dog) yix, f ins® b. mmLtzo it^iix^^ (id -c-^ 

(85ml) Sin*., ffffl Ut«SmSI12Lto i&&t&lZ 1 N*«<b^- h U •> 
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AfcmttL (i7 0mi) £*qx., ^K^^^T-tfitBLfeo t$utim%7k. mm mm. 

fb L, <b-&» ( 2 8 ) ( 4 7. 8 g;lK$64%) Sffe. 
mp 151-153 °C 
5 (I5II) 

-fb-^^I ( 2 8 ) ( 4 0. Og, 9 0. 6mmo 1) ®^^xf^ ( 3 0 0ml) g 
t£C, 7X^TT- bTD v> ( 8 . 9ml, 11 Ommo 1 ) , ttv^TJR* h ';7;i/;f n 
M (14. 1ml, 100 mm o 1 ) SAnx., 2 0 ^-F^if L tz „ KfomzmtT 

10 l^L, m&^zf- K -^*-V>frt>1&m<(bLs ( 2 9 ) (47. 5 g ; 1R 

$98%) £ If fc o 
mp 167-169 °C 
(fg 6 11) 

( 2 9 ) (45. 0 g> 83. 7mmol) ®fh7tFD77> (300 

15 m i ) mmiz 2 o x*uib^ v w a -mm ( 3 . 0 g) san*, tIcji5#h»tm 

fb UT, -fb^-^5 ( 3 0 ) ( 3 7 . 1 g ; 99%) 
mp 242-244 °C 
(1711) 

20 (30) (36. 0 g, 80. 5mmol) ©DMF (400ml) femiZ 

mm* U «> A ( 2 5 . Og, 1 8 1mmol)£Jn;L, m ^ T iik^Tftib r U -;b ( 1 
9 . 9ml, 173 mm ol) 55 ^PltiTLfeo Iflt 1 8 &M!t$ Ufc&, 

U £ A (5. 5g, 4 0 mm o 1 ) 3k<b7 U =■ )l> (4. 6ml, 40mmol) 
fcigJn L, 1 mmmft Ufco SiSStC l Nigg! ( 2 5 0 m 1 ) fczk ( 2 5 0 m 1 ) 
25 £Aax\, iHxf;K-iljJLto I* fli * S * , fiffl ftJfi* T- , il^Lfb 
(3 1 ) CDJ(a^££^I<£ JStt^lHi: LT?#£o COtCliSStS 3 < ^© 
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(I8II) 

±fET*f# fzib&to (31) ©ffl£6£%£:r h5k|'D77> (100ml) - 
y — ;i> ( 5 0 0 ml) izmffiL. zK^T 3 N*«{b* 'J ■> (80ml) £;&[] 

5 it 2ISSIB|*|* Lfc. WHS Lfc<S«*aMllLfc^ 7k. /■ * y -;i/T-?5t^bfco 

ISISy 'J#>7;i/^nvb^7^- (<^*-t>-> : IP » x. ;w 10:1) T-«f8i&> 
y ( 2 5 0 ml) J: t) tSS-fb It (1-80) (31. 3g; JR^ 8 0 %) 

mp 106-108 "C (EtOH); 

10 *H NMR (CDC1 3 ) 6 1.74 (s, 3H). 1.77 (s, 3H), 1.78 (s, 3H), 1.82 (s, 3H), 

1.988 (s, 3H), 1.992 (s, 3H), 2.03 (s, 3H), 3.34 (s, 3H), 3.70 (brs. 1H), 3.74 (d, 
J=6.7Hz, 2H), 4.64 (d, J=7.0Hz, 2H), 5.36-5.42 (m, 1H), 5.54-5.60 (m, 1H), 
6.69 (d, J=8.9Hz, 2H), 6.96 (d, J=8.5Hz, 2H), 6.98-7.25 (m,, 3H) ppm; 
IR (nujor): 3438, 2927, 2854, 1612, 1518, 1466, 1292, 991, 816 cm 1 ; 

15 Anal Calcd for C 3 2H3 8 FN0 2 : C 78.82; H, 7.85; N, 2.87, F, 3.90. 
Found: C, 78.92; H, 7.67; N, 2.96, F, 3.82. 

##<?j 1 0 ^<Dm<Dit^m ( 1 ) asm 

9 1 mmiz lt wT<o^b^«j (i) ^fiEit. 

20 ( 1 - 8 9 ) 

mp 93-94.5 °C; 

l U NMR (CDCI3, 300 MHz) 6 1.74 (s, 3H), 1.77 (s, 6H), 1.82 (s, 3H), 1.57 (s, 
3H), 1.96 (s, 3H), 2.06 (s, 3H), 3.32 (s, 3H), 3.75 (d, J= 6.9 Hz. 2H), 4.64 (d, J= 
6.9 Hz. 2H). 5.37-5.42 (m. 1H), 5.54-5.60 (m, 1H), 6.71 (d, J= 7.8 Hz. 2H), 6.85 
25 (dq, J= 8.3, 1.1 Hz, 1H), 6.92 (dd. J= 12.0, 1.8 Hz. 1H), 7.04 (t. J= 8.6 Hz, 1H), 
7.13 (d, J= 8.7 Hz. 2H) ppm: 
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IR (Nujol) 3437. 1610. 1576. 1518. 1292, 1242. 1115. 991. 814 cm >; 
Anal Calcd for C 3 2H 38 FN02: C. 78.82; H. 7.85: F, 3.90: N. 2.87. 
Found: C, 78.90: H, 7.92; F, 3.78; N, 3.11. 
(1-10 2) 

5 mp 143-144 °C; *H NMR (300 MHz. CDC1 3 ) 6 1.75 (s, 3H), 1.79 (s, 3H). 2.06 (s, 
3H). 2.09 (s, 3H). 3.35 (s, 3H), 3.36 (s, 3H), 3.78 (t, J = 6.0 Hz. 2H), 3.83-3.94 (m, 
3H), 4.53 (br s. 1H), 5.34-5.44 (m, 2H), 6.48 (dd, J = 8.4, 0.9 Hz, 1H), 6.73-6.79 
(m. 1H), 6.92-6.98 (m, 2H), 7.43 (dd. J = 8.4, 2.4 Hz, 1H), 8.05 (dd, J = 2.4, 0.6 
Hz. 1H) ppm. 
10 (1-10 8) 

mp 96-97 °C; lH NMR (CDCI3) 6 1.74 (s, 3H), 1.79 (s, 6H), 1.82 (s, 3H), 2.05 (s, 
6H), 2.18 (s, 3H), 3.74 (d, J = 6.6Hz. 2H), 4.87 (d, J = 7.2Hz, 2H), 5.39 (t, J = 
6.9Hz, 1H), 5.58 (t, J = 7.2Hz, 1H), 6.70 (d, J = 8.4Hz, 2H), 6.81 (d, J = 8.4Hz, 
1H), 6.96-6.99 (m, 3H), 7.57 (dd, J = 0.9, 8.7Hz, 1H), 8.16 (d, J = 2.1Hz, 1H) 
15 ppm; IR (KBr): 3345, 2972, 2913, 1613, 1560, 1522, 1490, 1466, 1281, 1240, 
982. 827 cm" 1 
(1-55) 

mp 84-86 °C; J H NMR (CDCI3) 6 1.74 (s, 3H), 1.77 (s, 3H), 1.79 (s, 3H), 2.23 (s, 
3H), 2.28 (s, 3H), 3.71 (d, J = 6.9Hz, 2H), 4.93 (d, J = 6.9Hz, 2H), 5.32-5.61 (m, 
20 2H), 6.36-6.48 (m, 2H), 7.05 (t, J = 8.4Hz, 1H), 7.09(s, lH), 7.15(s, 1H), 8.53 (s, 
2H) ppm, IR (KBr): 3224, 3315. 2970, 2923. 1628. 1592, 1534, 1474, 1438, 
1377, 1341. 1317, 1249, 1173. 1110, 993 cm-». 
(1-81) 

!H NMR (300 MHz, CDCI3) 6 1.74 (s, 3H), 1.78 (s. 3H), 1.80 (s. 3H). 1.83 (s, 
25 3H). 1.98 (s. 3H), 2.07 (s. 3H), 3.33 (s. 3H). 3.75 (d. J = 6.6 Hz. 2H), 4.88 (d. J = 
6.9 Hz, 2H), 5.36-5.43 (m, 1H), 5.55-5.62 (m. 1H). 6.71 (d, J = 8.0 Hz, 2H), 6.84 
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(dd. J = 2.4. 0.8 Hz. 1H). 7.30 (d. J = 8.0 Hz. 2H). 7.40 (dd. J = 8.6. 2.4 Hz. 1H). 
7.98 (dd. J = 2.4. 0.8 Hz. 1H) ppm. 
(1-90) 

mp 111-112 °C: *H NMR (CDC1 3 ) 6 1.75 (s, 3H). 1.78 (s. 3H). 2.00 (s. 6H), 
5 2.05 (s, 3H), 3.32 (s. 3H), 3.75 (d, J=6.9Hz, 2H), 4.82 (dq, J=1.4, 8.6Hz. 2H), 5.39 
(m, 1H), 6.70 (d, J=8.7Hz, 2H), 6.93-6.97 (m, 3H), 7.64 (dd. J=2.4. 8.4Hz, 1H), 
8.10 (dd. J=0.3, 2.1Hz, 1H) ppm. IR (KBr): 3407, 2931, 2860, 1613, 1521, 1292, 

1274. 1259. 1240. 1164, 1070, 823 cm' 1 
( I - 1 14) 

10 mp 91-91 °C: *H NMR (CD CI 3) 6 1.73 (s. 6H), 1.77 (s, 6H). 2.03 (s, 3H). 2.05 
(s,6H), 2.7 (s. 3H). 3.73 (d, J=6.6Hz, 4H), 5.39 (t, J=6.9Hz. 2H), 6.52-6.57 (m, 
4H), 6.95-7.01(m, 4H) ppm 
(1-12 0) 

mp 79-81 "C; J H NMR (CDCI3) 6 1.73 (s, 3H), 1.74 (s, 3H), 1.77 (s, 6H), 2.06 
15 (s, 3H), 2.07 (s, 3H), 2.27 (s, 3H), 3.72 (d, J=6.9Hz, 2H), 3.89 (m, 2H), 4.47 (m, 
1H), 5.37 (m, 2H), 6.43-6,53 (m, 3H), 6.95 (d, J=8.1Hz, 1H), 7.01 (s, 1H), 7.07 (s, 
1H). 7.48 (dd. J=2.1. 8.4Hz. 1H). 8.14 (d. J=2.lHz. 1H) ppm 
(1-12 1) 

mp 180-182 °C: !H NMR (CDCI3) 6 1.26 (d, J = 6.3Hz. 12H), 1.99 (s, 12H), 
20 3.47 (s, 2H), 3.68 (sept, J = 6.3Hz, 2H), 6.65 (d, J = 8.6Hz, 4H), 6.97 (d, J = 8.6Hz, 

4H) ppm: IR (KBr): 3392. 1612. 1520, 1313. 1290, 1182, 810 cm" 1 . 
(1-12 2) 

mp 151-153 °C: *H NMR (CDCI3) 6 1.27 (d, J=6.0Hz. 12H). 1.96 (s, 3H), 1.97 
(s. 3H). 2.01 (s, 3H), 3.68 (m, 2H). 3.20-3.78 (bs. 2H), 4.90 (s, 1H). 6.67 (bd. 
25 J=6.9Hz. 2H). 6.71 (d, J= 8.4Hz. 2H). 6.97 (d. J=7.8Hz. 2H), 7.11 (d. J=8.4Hz. 
2H) ppm. IR (KBr): 3504. 3397. 2965. 2923. 2869. 1610. 1519. 1461, 1413, 1382. 
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1317. 1292. 1245. 1180. 1126. 1074. 815 cm- 1 
(1-12 3) 

mp 165-167 °C; l YL NMR (CDCI3) 6 1.27 (d, J=6.0Hz, 12H). 2.06 (s, 6H), 3.32 
(s. 6H). 3.69 (sept. J=6.0Hz. 2H), 6.75 (br s. 4H), 7.14 (br d. J=8.4Hz, 4H) ppm. 
5 (1-12 4) 

mp 192-194 -C: J H NMR (CDCI3) 6 1.26 (d, J=6.6Hz, 12H), 1.99 (s, 6H), 2.06 
(s, 3H), 3.32 (s, 3H), 3.48 (br s, 2H), 3.68 (sept, J=6.6Hz. 2H), 6.66 (d, J=8.4Hz, 
4H), 6.96 (d, J=8.4Hz. 2H), 7.12 (br d. J=8.4Hz, 2H) ppm. 
(1-12 5) 

10 mp 102-104 °C; !H NMR (CDCI3) 6 1.25 (d. J=6.3Hz, 6H). 1.26 (d, J=6.0Hz. 
6H), 2.04 (s, 6H), 2.21 (s, 3H),3.50 (brs, 2H), 3.63-3.72 (m, 2H), 6.62-6.67 (m, 
4H), 6.96 (d, J=8.7Hz, 2H), 7.01 (s, 1H), 7.17 (d, J=8.4Hz.. 2H) ppm, IR (KBr): 
3377, 2964, 2921, 1612, 1521, 1482, 1463, 1382, 1315, 1290. 1245, 1184, 825 
cm' 1 

15 (1-12 6) 

mp 113-115 °C; iH NMR (CDCI3) 6 1.73 (s,6H), 1.77 (s, 6H), 2.20 (s, 6H), 3.72 
(d, 4H. J=6.6Hz), 4.07 (br s, 2H), 5.36 (t, J=6.6Hz. 2H). 6.40 (dd. J=12.3, 2.3Hz, 
2H), 6.46 (dd, J=8.1, 2.3Hz, 2H), 7.05-7.10 (m, 4H) ppm. 
(1-13 2) 

20 mp 72-73 °C; X H NMR (CDCI3) 6 1.74 (s, 3H), 1.77 (s, 3H). 1.80 (s, 6H), 2.05 
(s, 3H), 2.09 (s, 3H), 2.26 (s, 3H), 3.72 (d, J = 6.6Hz, 2H) , 4.94 (d, J = 6.9Hz, 2H). 
5.35-5.39 (m, 1H), 5.57-5.62 (m. 1H), 6.50-6.54 (m, 2H), 6.93 (d, J = 7.8Hz, 1H), 
7.05 (s, 1H), 7.07 (s. 1H). 8.54 (s. 2H) ppm. 
(1-13 3) 

25 mp 111-112°C. J H-NMR : 6 (CDCI3): 1.07(3H,s) 1.09(3H.s) 1.73(3H.s) 
1.77(3H.s) 1.97(3H.s) 198(3H,s) 2.06(3H, s) 2.18(lH.m) 3.32(3H.s) 
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3.76(2H.d.J=6.9Hz) 3.87(2H. d.J=6.9Hz) 7 5.40(lH.m).5.69(lH.brs), 
6.63(lH.dd.J=2.1.J=8.1) 6.73(2H.d.J=8.lHz) 6.77<1H, d. J=2.lHz) 6.90(lH. 
d.J=8.4Hz) 7.14(2H. d. J=7.5Hz) ppm. 

5 ##00 1 1 -fb^ft (1-6) CD7D h'7y w-sm 




(SB 1 Ig) (32) v><&m 

1 "eft fcfc-S-^ ( I - 6 ) (4 4 4mg, lmmo 1) 5i*i-f;b 

(40mL) {C^^LTtK^L. ^MimM^T-lftJ^T, * n D ? d D * 

10 (194mg, lmmol), h'Jxf;i/7;> (2 1 OmL, 1 m m o 1 ) * 

ftlTka^^- h U U *Mt*«JES* LT-fb^tt ( 3 2 ) 5 4 0 m 

Anal Calcd for C 31 H34N20 3 FC1: C, 69.33; H, 6.38; N, 5.22: F. 3.54; CI, 6.60. 
15 Found: C. 68.85; H, 6.42: N, 5.21; F, 3.58: CI. 7.06. 
(12 I|) <b-£tJ (I-6)ffi^DK^^ ^©-a-fig 

^ U n — Jl/K ( 3 8 m g , 0. 5mmol) , U A (35mg, 0. 

2 5mmol) . N, N-y^^*jl/A7? F (lmL) <DM€>9d £ MJET 
^fiT 1 0 L N (32) ( 5 4 mg, 0. 1 mm o 1 ) © 

20 N, N-J?^A*AA75F (0. 5mL) S?15i)Di, Ifb*^A (12 
mg, 0 . 1 mmo 1) IT 7Ad >3*H£t4»"C 2 0 ESP B m L < if # L £ o 
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SJ5c^g-£-tf£i — (5mL) @#£3£L. Tkr&L, ftt*S»Bt^- 

7 4 - (jgii!^ ; ^^r-t>"> : 2:1) T-*fS£ UT-fb^-fe ( I - 

6) ©7DF7>^2 7ogS iittft i: U T ft o 

iHNMR (CDC1 3 ): d 1.58 (3H. s), 1.73 (3H, s), 1.80 (3H, s), 1.82 (3H, s), 2.20 
(3H, s), 2.28 (3H, s), 2.33 (1H, bs), 4.25 (2H, bs), 4.30 (2H, d, J = 6.9Hz), 4.88 
(2H, d, J = 6.9Hz), 5.30 (1H, bt, J = 6.9Hz), 5.58 (2H, bt, J = 6.9Hz), 5.90 (2H, 
bs), 6.83 (1H, d, J = 8.4Hz), 6.95-7.30 (3H), 7.13 (2H, bs), 7.60 (1H, dd, J = 
8.4Hz, 2.4Hz), 8.18 (1H, d, J = 2.4Hz) ppm. 

Anal Calcd for C33H3 7 N 2 0 6 F: C, 68.73; H. 6.47: N, 4.86; F, 3.29. 
Found: C, 68.59; H, 6.68; N, 4.98; F, 3.25. 

mmw 1 t h 0 mi&fr ?> t h 2 fflm^&ftitmmwfflftm 

1 . 9b%n 

t h 0 t h 2 ^(DfHt&mm-rznmx'iz, B*^*^;i^>-a> ?,ia 

IfeBALB / c CrS 1 cJfcliB*ft- ;U * 'J ^ — iP^lALfcBA 
LB/cAnNCr jitt9-l 1 v t> * £ L fc 0 

ThO*?,Thl ^©4Hb*»4*1-*m*T?fcU B # - ;i/ * 'JA 
-*» £i?§A L£ C57BL/6NCrj jKS 8 IKv>^5iffl U fc „ 
2. ^gSS* £tf #^bjic^ -Mb 

ThO^?>Th2 ^©#-fb£g§#-f 3H^T-fci. DNP-As ( h D 7 
^ — 1tfc A s car i s # > ;<i t> $ M&t&\& $ > $ ~\ ) £ 
ta^C i: LTisgffl ^©1 O/ig^Alum ( ^ -fb T ;i/ 5. - ^ A 7* i? a /\* > 
h ) 2 5 0 / ug£#t?£3l:&i&i&5 0 /z 1 £ v-i? ^ © £ £ CD g|Jg. (Z a» t* 
£>C O&jgLfco *&HEtt»!S»4: Lt, ^S^tg^K 5 0*£ 1 SH«E: 

a 3* Ufc, 6 BICifi 2 ®CDJ8j5§ 'J > Jftffi L, Hanks' b a 

lanced salt solution (HBSS) (ff MtJg * v i/ n. (2 
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00 mesh) 41 L til 115 St Ltz a £S:&iMzk£flLg 

XIZ, jjaH&St#4>&V*ifca& 2 ItHiCffl V\& 0 * |g BJ? £ ^ 3 

» «4 0 . 5%^^-)V-t)lu—x (MC) CSSLs v)^2 0 gfett) 0. 1 
m 1 com-¥mmX'. ^6fi B «t t) 5BIST!l0gPft4Lfc.ftlSg©Veh 
5 iclen>b o — «fc V B&tt # JH fflMz li 0 . 5 %M C L£o 

T h 0 e> T h 1 ^©dfls&BII*- it. SS£*£5E@ (Mycob 

acterium tuberculosis H37RA, DIFCO 

10 ^t^ffl^Tto 

3. F AC SiSfc«fc**IISP'3-9--< h >tftffl 

v <i; *J&& U >/"?g5lifflBS£, RPMI 1 6 4 0 ^ite ( 1 0 % J&ffjfiiii— 
FBS*5<tl^5 0//M 2-^^*7hx^y — ;i/£#ir ) iz 1 - 2 x l 0 6 
15 cells/ml (l-2ml)t!SSl,illg5 0ng/ml PMA(P 
horbol 12-Myristate 1 3 - A c e t a t e)*iU t 2 
50ng/mlA 2 3 1 8 7 (Ca i o n o p h o r e) JJOi^ 3 7'C, 
5 % C O 2 -* >:Sra^-^-(*|T-giLt 0 4B#Hgtg^g^ Brefeldi 

n A^JIIgl 0/£g/mUS:5 < );?t:SiDL^?)C2 fltF^Jgil L&o 
20 01R L x *££ffl^' 777-(l%FBS, 0. 1 %T JMb?- h »J «i? A ft 

^fePBS){CT2|i]#t^L, 5/ig/ml Fc Block (5^MaV 
£ ;* C D 1 6/CD3 218^^ n — ^;i/Jrt&. Pharmingentt 
SO £^trg5:feffl;W 7 t — 1 OOaICSIU 7K±-Z:5^F^-r>^rJ-^< — 
->3>raci:K:«J:»3 Ciit:©^»S«iR»*ffiS L£m>Cy-Chrome 
25 Jfsft^ «y HJt^ C-XCD4t;^ D trite (Pharmingen *±§g) 

*%fejfl/* v -y r — -e 200 fg#K L£ * © ^^fi-^jp l,30 #hj*±ct 
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ML. © ( 4 % v * ;i> A T ;i, ^ t K ) £ Jp x N 4 °C 1 Aft ^ > 

ansKaajiPw 7 ( 1 %fb s, o. 5%v^->. o. i %TiMb^ 

#*©*«£ 2 LT 1UK bfeo 5 // g/m 1 Fc Bloc 

k ^^tsmmmmmm^ * ? r- 1 o o u ifc»»L.*±^ 5 #Ba>r > 

FITCIlfyh Siv ^^IFNrt^^ D P harming 

enttM) iPE«ai7y HS?i)Xl L-4t;^D- t^fitft(Phar 
m i n g e nttJH) & V^ iT ft * $HflSJg|Sg M y y 7 — x 5 0 43$ ft L& &© 
* 1 0 0 >u 1 AD ?k±lzx 3 0^g|^> + a^- a > L&o £tz — 15iz 

ftt^5FITCg|7-;/ h I gG 1 a: *f! §!{ ft # (Pharmingentt 
S)!:PE|»75fHg61 Ar!fit§S!ft<fc ( P h a r m i n g e n tt« ) £ 1 

0 0 // 1 M LlHj^lC^fe L£o $lflSjg|53Sifflr* y 7 r-T* 3 ®&#^, Ifcfe 
fflyi y 7 ?— x 2 *fflflS£ 5 0 0//1 ©?fc£>ffly\- ^7 7-CISl> 

F A C S c a n ( B*^ ^h>^>y*>y >*tM) (3 T , C D 4 H-f£ T ijffl 
IS*© I FN r BSSIte (Thl), I L - 4»ffi*flft (T h 2 ) ©H#^£ 

*%Thl*5«fcV%Th2i:L. S & h 2 ©a-fbSSKfco^Tli. Th2 
/T h 1 SIISJt£#tf>, £ft"e><Z>»fifi**g«fc:T h0*?,ThUtfiTh2 

u n n e t t ©^ajt«tft«is J:W S tudent©t tftjfe £ ffl • IS** 
^ 1 3 1 4l3t. 
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113 

BALB/cv^CDNP-As^ftgL 6 B'&(Dmm>) ffi C # » 



5°/oTh 1. %Th2^ c fcU r Th2/Th 1 (D&ltlZR&?it&V>}(D&W 







«#* 

(mg/kg) 


%Th2 


%Thl 


Th2/Thl 








0.05±0.01## 


0.36 ±0.06 


0.14±0.02## 


DNP-As/Alum 


mm- 




1.37±0.17 


0.37 ±0.01 


3.75 ±0.52 


1-80 


40 


0.07±0.03** 


0.29 ±0.03 


0.27 ±0.12** 


1-89 


10 


-0.04 ±0.00** 


0.23 ±0.02 


-0.19±0.01** 


1-102 


40 


-0.01 ±0.01** 


0.34 ±0.09 


-0.05 ±0.06** 








(mg/kg) 


%Th2 


%Thl 


Th2/Thl 








0.00±0.00# 


0.27±0.07# 


-0.01±0.01## 


DNP- 






0.99±0.29 


0.60±0.08 


1.58±0.28 


As/Alum 


1-6 


2.5 


1.41±0.10 


0.70 ±0.02 


2.03 ±0.20 


10 


0.15±0.01* 


0.54 ±0.05 


0.29 ±0.02** 


40 


0.03+0.03** 


0.66 ±0.02 


0.04 ±0.05** 








(mg/kg) 


%Th2 


%Thl 


Th27Thl 








0.04±0.01## 


0.33±0.02## 


0.13±0.02## 


DNP-As/Alum 


mm 




1.34±0.19 


0.56 ±0.04 


2.35±0.16 


1-55 


40 


0.05 ±0.02** 


0.53±0.05 


0.09 ±0.03** 


1-90 


40 


0.08 ±0.03** 


0.40 ±0.02 


0.22±0.09** 


1-132 


40 


0.05 ±0.02** 


0.46 ±0.07 


0.12 ±0.04** 


1-133 


40 


0.20±0.05** 


0.45 ±0.03 


0.45 ±0.09** 



%Thl is ct V %Th2 it Negative control trti*: IZ J: * HBtt * S S L 51 & Rffi "C 
St ^ (n=3) 

*p<0.05, ** p < 0.01 vs MMWE (Dunnett's test), # p < 0.05, ## P < 0.01 vs 
^"HBp (Student's t-test) 
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^14 

C57BL/6N v >i7^ iZ^fe^EM^^^ L, 6 B*£©JB^ V >^»K:*tt *%Thl * 





{b£-fe 


(mg/kg) 


%Thl 


%Th2 








0.28± 0.09## 


-0.20± 0.19 


M. tuberculosis 






1.22± 0.10 


0.13± 0.11 


1-6 


40 


1.03± 0.10 


0.03± 0.02 


1-80 


40 


0.93± 0.11 


0.02± 0.04 


1-89 


10 


0.70± 0.20 


0.02± 0.06 


1-102 


40 


0.82± 0.16 


0.07± 0.04 



5 %Thl £ £ V%Th2 Negative control tfifclZ £. 3 LSI ^fc&fiT! 

&m (n=3) 

## P < 0.01 vs *TMS£ (Student's t-test) 

il3t^t«tol:,DNP-As-CMlf:BALB/cv^7©ISiJ 

io >^®«f©cD4ittTisatt s *aft*7k©»*a« u&^*ftWK:jt 

%Th2iJ<tVTh2/Th 1 tt#±# Th 2 ta frit &mm £ ft 
^cii^ilT-^ito 5 5 , 1-80. 1-90, 1-10 

2. I-132SJ:lfI-133a40mg/kgt\ I-89B10mg/ 
kgf, B 6 B ffl&a&-$-r Z ii. %Th2fJ:atTh2/Th 

15 1 it(D±^.^mMizmML. T h 2 3 d £#BJJ 6 £ 

& -3 o * , 1-6 1 0mg/kgtt±-5JSTh2*J:lFTh2/Thl 

— £ , 1 4C^ti5 St^EIt'^glfcC 5 7BL/67>)7©I 

20 %Th l©itiRft&±##|£to£>ft, Th lflEffi&^fttfBi^niui: 

&mm-1:%tzo ZtllZttLI - 6^ 1-80, I-89*«tWI-102©^r 
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bfc* 5 oT,*»iCffiSft6«liTh0 4>e.Th2 © it £ 3 2R W C W 



5 USS^ 1 g£SJ 

it^^i ( I — 6 ) 1 5 m g 

7 s > y> 1 5 m g 

?L*t 1 5 m g 

tSBtt-b ^ n — X 1 9 m g 

10 * y t* — ;i/ T ;w 3 — ;i/ 3 m g 

3 0ml 

Xr7iJ>g*;i/->^A 3mg 



15 Jfc t Ltzo 



mmm 2 

<b-£$> (1-80) 3 0 g 

an 2 6 5 g 

20 X^^U>^V^^^>ri7A 5g 



1 0 g 

2 0 g 
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m,m 7 0 s 

5 mm±(Dmm wtgti 
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1 . 5£ ( I ) : 




Xtt^lS^-^ -0-. — C H 2 — - - N R i - (;:t-Ri|±*l, Mi&S* 
>»U) £&14-S(0)p- (^^T*p{iO~2©M|&) T* & t> > 

TOT *> i^fift7^* = ;i/, LT 1>T & «fc *>->K 

15 i/tntfei^i'^D7;i/^;k St&S£;*r UT^T&.toi'^DT^^r:^ 
^^7^77^^*, ai&fi£WUT^Tfej;o:r^ j * lto 

20 R ^J^VYIi-^Cftot - ( C H 2 ) m - , - (CH 2 ) 2 ~ T ~ (CH 
2> 2~ ( 3* + . T{±0, S * fc tt N R ' T- & 3 ) , - CR' = C H - C H = 
C R ' - CH = N- C H = C H - . -N=CH-N=CH-. - C ( = 0 
) - O- ( C H 2 ) r - C ( = 0) -NR' - (CH 2 ) r - £ £ - C 
( = 0) - NR' - N = C H - ( * * m ii 4 £ £ « 5 T & D . r J2 2 £ £ ti 

25 3 TfeDx R' {±tK^x fi^T;i/^;i/Sfcl*i£^T;i/^r-;i/) JilSLTtJ: 
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7';i/dr;i/x;i/^-;i/i feJiB^a** fcuT^iMT 

5 feottxtUo 

V 1 43 J: IF V 2 D . flk^^^ig^, - O-. -NH-, - 

O CH 2 - v - C H 2 O - , - C H = C H -C = C-, -CH (OR 2 ) 
- (R 2 &7kmZfz&<5.M.T )V*J\,) N - CO-, -NHCHR3-Jfcii- 
CHR3NH- (R 3 ll*IJfctttHD^r^) tfei 0 ] 

©JgJKiDfcSM'rS T h 2 ^-fbffliaiJSlo 

2. Xis-o-ifcii-NRi - (::tR 1 ffi*T;i>*;i/*fcttfi 
& x ;i/ >r ^ ;w) t-$>*. Sf*©^HJfi l 3lie«B© T h 2 ^ -fb JtP ©J ^Rl o 

15 «fclr\ffl;«:r;w<ir = /l/T**. lif#©^BSg 1 T h 2 £- ft 39 ft!*!. 

4 . v i &«fctfv 2 ^±t(3#^^-T-fe^. ^*©«gffl^ i mmmoT h 2 

5. (la) : 




20 (a; if. R 4 . R 5 , R 6 . R 7 . R 8 , R 9 . RlO, R 1 1 . R 1 2 . R 

1 3 ^ R 1 4 i<tl) c R 1 5 ^ £ VXTkm, /\Uf>^ t K D**>. g& 

>, tc\Z&®.T ft =1 is -to )\, -X - ;i x- $> t) „ 

X 1 & 2 iZ&tr&llLX - O - , - CH 2 -^tl±-NH--efe!), 
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5 ©*JKfD*fc^*'rs T h 2 ^ftJWMao 
6. 3 (lb) : 



HSfcl±ej|'s^DSa-ejfeD.cai* s 5H©^7 t naiT?*S»^H:W3A*|g^ 

<D®mm%a*<S^t £ T h 2 £"fb»ffl*|. 
7. S (Ic) : 



20 x 1 £ <fcu< y 1 gitoiii 5 m t mm-e& *> . 

x3|i-0-Sfctt-NH-t$!3, 
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tlt^tfeJ:ufi8i7;^;M;i/*^;^fe^A>,-ii:4otR c Rd c 
5 = (CReRf) s-§Ml^ 

Rc^.fctfRd LTzkjU. It^t J: M <S & T ;i/ * ;i/ 

. gglS^^ LX UX <fc^fii&7;i/>7--;i/, ®&S£2r LX «t V^iSiSS 

> ^ d y ;w tt^T*J;^7 U-^Jtlig^l^t itu 

15 , R f ll^^tittjki, fiS7;v^;K <SS7;v3^i/$fcli7 5y t-J. 

n it 0 ~ 2 CD^gfcT-fc t> , s l± 2 - 6 <DmWLX$> Z> 0 ] 

(Dmt&myj&'sm-r z> t h 2 ^bMJsio 
20 8. Af u-c v^-r *> <t >mx& Z> . 

^231, !fl3Jls ^ 4 Jl $ feiii 7 ^CDlN-rn^CIB^© T h 2 # <b PP ft] 83 o 
9. B3iasg&S£*r LTVNT J;v^>-b? If* © IS B l!§ 1 Jl . 

m2m. m3m, m 4ms.tzizm i mo^rtifrizmm® t h 2 #<fb#Pf&iaio 

til^'J ^ >31£ fettl^SS; W IT l^T ct \,\ tf ^ >3S"Cifc 3. HfjR 
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(o&mmim. 121, i3«, i4«, se&s tz&m 7 moi^-rnfrizm 

WL<DT h 2 ^Hbicpf&JSdo 

II 5 II 3= £ li SSI 6«I3m©T h 2 £• <b £p ftj ftl 0 

1 2 . R 8 iJ«fctf R 1 1 LTtK*, t K D * >> N « 7 )\, * ;i/ $ tz 

&m.®.7 >v 3 * is % =. >i -C $> D,R9i5j:vR 1 o^&^&iiL-rt k n 
, it &(D&mm sm$Lfz&m 6 m&m® t h 2 ^--fbiu^i^jo 

13. Rl2 N r13 n Rl4 tJ;VK 15 L T 7&M * Ji /\ o y 

Itffi^ei 5 JSsBfo© T h 2 ^HbJfPftJSIo 

14. X*:fc«fctfX 2 © — ^*s-0-T-fe(5. M* ! -NH-fS5 < If ;>)<© 
&Bff§ 5 III; 6^I2a© T h 2 ^-fbPDf&l&l „ 

1 5 . Y 1 iJ^tfY 2 ##*&£LT^t3>f >-eg&s*xTUT * £.^m,®.7 
;i/ * £ tz li y n n >f > -e g & $ ti t 1 n x t> £ ^ & m 7 )VT - )v t- S> & . m ^ © 
&Hff§ 5 JlSfcttffg 6JSI3«5©T h 2 ^ <b Wi SU o 

1 6. - X 1 -Ylj3«tt>--X 2 -Y2©-^^^^-;i /T ^y- efet )^ ^ 

as^i^ is-c&z, it 5 tz itm 6 Jii3m© t h 2 a^tai 

Stz&m 7 JlIB«c© T h 2 #<fbJTPftJ8!lo 

te¥ffifflx-& z.m&o&mm im—m 1 6 js© v^n^^iem© t h 2 :$Hb 

» fid 89. 

1 9 . m&o&wm 1 jsibsg©^ ( 1 ) t-^^n-s-fb-^fe. ^©^d h 5 ^ <?\ 
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t h 2MM£ tzar h 2m%zfrt>m&znz>y->r h *4 > t j; bnmtizmm 

2 o . m&ofamm i mmmcoft ( i ) x-^^n^fb-a-t;, ^coyu y^v?^ 
* <Dm.m±m& £ n * &i * & & * n t> (Dmmrnyj & ? * c £ * ^ t -r * % 

T h 0*|]||gd*& T h 2 UlS^O^^hftfllfWr S^iSo 

2 i. Th2ijBjfeiiTh2iiia^t ) i4$n^t'f h*>f xaosi^^n 

2 2 . t h onig^& t h 2 «Bflg^©^-fb $ iw u t z> tz tb <d mm *m m T £ tz #> 
©x M*©$5a^ i ^ie«s©5£ (i) x-^^n-s-fb-s-tK ^©7Di«7-y^ 
<Dmm±mm$tizi&£tz&*tit><Di§mm®(Dmm<> 
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